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(54) MPEG picture data recording apparatus, MPEG picture data recording method, MPEG picture 
data recording medium, MPEG picture data generating apparatus, MPEG picture data 
reproducing apparatus, and MPEG picture data reproducing method 



(57) Executes a re-encoding after decoding data of 
a connection section A of a first MPEG picture data, This 
re-encoding is executed based on a control such that a 
transition of a VBV buffer occupation value starts from 
a VBV buffer occupation value at a position a and ends 
with a VBV buffer occupation value at a position d. Up 



to the position a of the first MPEG picture data, the first 
MPEG picture data is reproduced. Next, re-encoded 
MPEG picture data of the connection section A is repro- 
duced. Thereafter, the data is connected to the position 
d of a second MPEG picture data, and the second 
MPEG picture data of the position d and after is repro- 
duced. 



FIG. 11 



CONNECTION POINT 



a b 



CM 
< 
CO 
00 
O) 
CO 
O) 



SECOND MPEG^ t J 
PICTURE DATA c d 



FIRST MPEG 
^PICTURE DATA 



-RE-ENCODED MPEG PICTURE 
DATA OF SECTION A 



Q. 

LU 



Printed by Jouws, 75001 PARIS (FR) 



1 EP 1 193 983 A2 2 



Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an MPEG pic- 
ture data recording apparatus, an MPEG picture data 
recording method, an MPEG picture data recording me- 
dium, an MPEG picture data generating apparatus, an 
MPEG picture data reproducing apparatus, and an 
MPEG picture data reproducing method for realizing a 
seamless connection of a first MPEG picture data and 
a second MPEG picture data that are image data en- 
coded by the MPEG encoding system, at the time of 
connecting the first MPEG picture data to the second 
MPEG picture data at a connection point specified in the 
respective MPEG picture data and for reproducing the 
connected MPEG picture data. 

2. Description of the Related Art 

[0002] The MPEG as a conventional technique to be 
used in the present invention will be briefly explained 
below. 

[0003] As the MPEG has been explained in detail in 
thelSO-IEC11172-2,thelTU-TH.262/ISO-IEC13818-2, 
only the outline will be explained below. The MPEG is 
an abbreviation of the Moving Picture Experts Group 
that is the name of an organization for studying the mov- 
ing picture encoding standard established in the ISO/ 
IEC JTC1/SC2 (International Standard Organization/In- 
ternational Electrotechnical Commission Joint Techni- 
cal Committee 1/Specialized Committee 2, the current 
SC29), in 1988. The MPEG1 (MPEG phase 1) is a 
standard of an accumulation media of about 1 .5 Mbps, 
into which a new technique has been introduced by tak- 
ing over the JPEG that aims at the encoding of station- 
ary images, and the basic technique of H. 261 (the 
CCITT SGXV, standardized in the current ITU-T SG15) 
that aims at the compression of moving pictures for a 
low transfer rate of the ISDN television meetings and 
television telephones. The MPEG1 has been estab- 
lished as the ISO/I EC 11172 in August 1993. 
[0004] The MPEG1 is prepared by combining several 
techniques. Fig.1 shows a conventional MPEG encoder 
for carrying out the encoding according to the MPEG 
encoding system. This will be briefly explained below. 
[0005] A differential unit 2 is input with a straight input 
image and an image prepared by decoding this input 
image by a motion compensation predicting unit 1 . The 
differential unit 2 subtracts the image decoded by the 
motion compensation predicting unit 1 from the straight 
input image, thereby to delete a time redundancy por- 
tion. 

[0006] As the method of prediction, there are three 
modes, as fundamental modes, i.e., a mode in which 
prediction is performed from past picture images, a 



mode in which prediction is performed from future pic- 
ture images, and a mode in which prediction is per- 
formed from both past picture images and future picture 
images. Also, each of these modes can be used by be- 
s ing switched in units of a macroblock (MB) composed 
of 16 pixels x 16 pixels. The direction of prediction is 
determined according to the picture type that has been 
imparted to an input picture image. As the picture types, 
there are a one-directional between-picture prediction 
io encoded picture image (P-picture), bi-directional be- 
tween-picture prediction encoded picture image (B-pic- 
ture), and intra-picture independently encoded picture 
image (l-picture). In the P-picture type (one-directional 
between-picture prediction encoded picture image), 
'5 there are two modes one of which is to encode by per- 
forming prediction from past picture images and the oth- 
er of which is to independently encode a macroblock 
without performing relevant prediction. In the B-picture 
(bi-directional between-picture prediction encoded pic- 
ture image), there are four modes, a first one of which 
is to perform prediction from future picture images, a 
second one of which is to perform prediction from past 
picture images, a third one of which is to perform pre- 
diction from both past picture images and future picture 
images, and a fourth one of which is to encode inde- 
pendently without performing any prediction. Inthe l-pic- 
ture (intra-picture independently encoded picture im- 
age), all macroblocks are each independently encoded. 
[0007] In the motion compensation, by performing 
pattern matching of the movement regions in units of a 
macroblock, a motion vector is detected with a half pixel 
precision, and prediction is made after shifting of the 
macroblock to an extent corresponding to the thus-de- 
tected motion vector. The motion vector includes hori- 
zontal and vertical motion vectors, and this motion vec- 
tor is transmitted as additional messages for macrob- 
lock along with an MC (Motion Compensation) mode 
that indicates where prediction is made from. 
[0008] In general, the pictures from the l-picture to a 
picture that immediately precedes the next l-picture are 
called "GOP (group Of Pictures)". In a case where pic- 
tures are used in accumulation media or the like, ap- 
proximately 15 pictures or so are generally used as 1 
GOP. (However, two or more I pictures may be included 
within one GOP section. In short, one or more I picture 
may be included within one GOP section.) 
[0009] In a DCT unit 3, a differential picture image sig- 
nal that has been supplied is subjected to orthogonal 
transformation. Here, the DCT (Discrete Cosine Trans- 
form) means an orthogonal transformation through 
which an integrating transformation that uses a cosine 
function as an integrating kernel is changed to a discrete 
transformation that is made into a finite space. In the 
MPEG, two-dimensional DCT is preformed of 8 x 8 DCT 
blocks that have been obtained by dividing the macrob- 
lock into four parts. It is to be noted that in general a 
video signal is composed of a large amount of low fre- 
quency band components and a lesser amount of high 
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frequency band components and that, therefore, when 
performing DCT, the coefficients thereof are concentrat- 
edly gathered into the low band. 
[0010] In a quantizing unit 4, quantization is^per- 
formed of the discrete-cosine transformed picture data 
(DCT co efficients). In the quantization performed in this 
quantizing unit 4, a two-dimensional frequency of 8 x 
8, which constitutes a quantizing matrix is weighted by 
visual characteristics. The value that has been result- 
antly obtained is further made scalar-fold by a quantiz- 
ing scale. And using the thus-obtained value as a quan- 
tizing value, the DCT coefficient is divided by this value. 
When the quantization is performed by an MPEG de- 
coder (decoder), encoded data is multiplied with the 
quantizing value. As a result, it is possible to obtain a 
value that is approximate to the original DCT coefficient. 
[0011] A VLC 5 performs variable length coding on the 
quantized data. In this VLC 5, of the quantized values, 
with respect to direct current (DC) components, coding 
is performed using DPCM (differential pulse code mod- 
ulation) that is one of the prediction coding techniques. 
On the other hand, with respect to alternating current 
(AC) components, so-called "Huffman coding" is per- 
formed in which so-called "zigzag scan" is performed 
from a low band to a high band and, by counting the run 
length and effective coefficient value of a zero as being 
one piece of significant event, a code having a shorter 
code length is allotted to the data sequentially from one, 
the probability of which occurrence is higher. 
[0012] A buffer memory 6 temporarily stores therein 
the variable length coded data, and produces an output 
as encoded data at a predetermined transfer rate. The 
amount of codes generated in macroblock units is trans- 
mitted to an amount-of-code controlling unit 21 . The 
amount-of-code controlling unit 21 determines an error 
amount of code that is the difference between the 
amount-of-code generated and a target amount of code 
in macroblock units, and produces an amount-of-code 
control signal that corresponds to the error amount-of- 
code and thereby feeds it back to the quantizing unit 4, 
thereby performing control of the amount-of-code gen- 
erated by adjusting the quantizing scale. 
[0013] The quantized picture data is inversely quan- 
tized by an inverse quantizing unit 7, and is then inverse- 
ly discrete-cosine transformed by an inverse DCT unit 
8. The data is then temporarily stored in a picture mem- 
ory 1 0 via an adder 9. After that, the data is used in the 
motion compensation predicting unit 1 as a reference 
decoding picture for calculating a differential picture. 
[0014] Fig.2 shows an MPEG decoder (decoder) for 
decoding the MPEG encoded data. 
[0015] An input encoded data (stream) is buffered by 
a buffer 1 1 . A data from the buffer 1 1 is input to a VLD 
12. The VLD 12 performs a variable length decoding, 
and obtains a DC component and an AC component. 
The AC component data is disposed in matrix of 8 x 8 
in the sequence of zigzag scan from a low areata a high 
area. The data is input to an inverse quantizing unit 13, 



and is inversely quantized there in a quantization matrix. 
The inversely quantized data is input to an inverse DCT 
14, and is inversely discrete-cosine transformed there. 
The result is output as a picture data (decoded data). 
5 The decoded data is temporarily stored in a picture 
memory 16. After that, a motion compensation predict- 
ing unit 1 7 uses this data as reference decoding picture 
for calculating a differential picture. 
[001 6] The encoded bit stream has an amount of code 
'0 in a variable length for each one picture in the case of 
a video. This is because the MPEG uses information 
conversion like DCT, quantization, and Huffman coding, 
and it is necessary to suitably change the amount of 
code to be allocated to each picture for improving the 
15 picture quality. Further, as the motion compensation 
prediction is carried out, it is necessary to encode the 
input picture as it is, and to encode the differential pic- 
ture as a differential of prediction pictures in some case. 
Thus, the entropy of the encoded picture itself changes 
20 to a large extent. 

[0017] In this case, the amount of code is controlled 
by distributing it based on the entropy rate of the picture 
while limiting the buffer in most cases. A buffer manag- 
ing unit monitors the relationship between the generated 
25 amount of code and encoding rate, and sets a target 
amount of code such that it is accommodated within a 
predetermined buffer. This value is fed back to the var- 
iable length encoder, and is input to the amount-of-code 
controlling unit. The amount-of-code controlling unit re- 
30 stricts the generated amount of code by increasing the 
quantized value to be set to the quantizing unit, and 
makes small the generated amount of code by decreas- 
ing the quantized value. 

[001 8] In the case of encoding the variable length data 
35 at a fixed transfer rate (encoding rate), it has been pre- 
scribed in the MPEG to use a model in which when a 
predetermined value of data has been accumulated af- 
ter the input of the data at a constant rate, the decoding 
of the data is executed momentarily at a predetermined 
40 time (in the unit of 1/29.97 in the case of the video signal 
of the NTSC), and the encoding is executed such that 
the buffer does not generate either an overflow or an 
underflow. So long as this prescription (the VBV buffer 
prescription) is kept, the data is transferred at a fixed 
45 transfer rate when the observation time is taken long, 
although the data transfer rate within the VBV buffer 
changes locally. In the MPEG, this is defined as a fixed 
rate. 

[001 9] In the case of the fixed transfer rate , the buffer- 
so occupied amount is fixed to a maximum buffer amount 
of the decoder as an upper limit value, when the gener- 
ated amount of code is small. In this case, it is necessary 
to increase the amount of code by adding invalid bits so 
as not to cause an overflow. 
55 [0020] When the data is transferred at a variable 
transfer rate, the definition of the fixed transfer rate is 
expanded. It has been defined that when the buffer oc- 
cupation rate has reached the upper limit value, the 
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reading of the decoder is stopped, thereby to avoid the 
generation of an overflow in principle. Fig.3 shows a 
transition of the buffer. Even when the generated 
amount of code is very small, the reading of the decoder 
is stopped. Therefore, it is not necessary to add the 
invalid bits like in the case of the fixed transfer rate. Ac- 
cordingly, encoding is performed so as not to cause only 
an underflow. 

[0021] The MPEG prescribes a system in which bit 
streams encoded by the MPEG video or audio are mul- 
tiplexed into one bit stream, and the data is reproduced 
while securing the synchronization. The contents pre- 
scribed in the system are broadly classified into the fol- 
lowing five points. 

1 ) Synchronous reproduction of a plurality of encod- 
ed bit streams 

2) Multiplexing of a plurality of encoded bit streams 
into a single bit steam 

3) Initialization of a buffer at the time of starting a 
reproduction 

4) Management of continuous buffers 

5) Firming up of a time for decoding or reproduction 

[0022] In orderto execute a multiplexing in the MPEG, 
it is necessary to packet the information. The multiplex- 
ing based on packets is a system in which, when a video 
or audio data is to be multiplexed, for example, each 
data is divided into streams called packets each having 
a suitable length, a header including additional informa- 
tion is added to each packet, and the packets are trans- 
mitted in time division by suitably switching the packets 
of the video or audio data. The header includes infor- 
mation for identifying video or audio data, and time in- 
formation for synchronization. The packet length de- 
pends on a transmission medium or application, and has 
a length from 53 bytes for the ATM to long 4 k bytes for 
an optical disk. In the MPEG, it is possible to optionally 
assign a variable packet length. 
[0023] The data is packed and is divided into packets, 
and one pack is composed of a few packets. The header 
portion of each pack is described with a pack start code 
and SCR (System Clock Reference), and the header 
portion of the packet is described with a stream id and 
a time stamp. The time stamp is described with time in- 
formation for synchronizing audio or video data, and has 
two kinds of DTS (Decoding Time Stamp) and PTS 
(Presentation Time Stamp). PCR (Program Clock Ref- 
erence) is described in the time precision of 27 MHz, 
and this is the information for locking a reference clock 
of the decoder. The DTS shows a decode starting time 
of the first access unit within the packet data (one picture 
in the case of the video, and 1 1 52 samples, for example, 
in the case of the audio). The PTS shows a display (re- 
production) starting time of this. As shown in Fig.4, an 
audio decoder, a video decoder, and other decoders al- 
ways monitor a common reference clock locked in the 
PCR, and execute decoding or display when the time 



coincides with the time of the DTS or the PTS. A multi- 
plexed data is buffered by each decoder. A virtual de- 
coder for executing a synchronous display is called an 
STD (System Target Decoder). The multiplication must 
s be performed so as not to allow the STD to cause an 
overflow or an underflow. 

[0024] In the MPEG, there exist broadly two types of 
TS (Transport Stream) and PS (Program Stream). 
These streams are composed of PES (Packetized Ele- 
io mentary Stream) and packets including other necessary 
information. The PES is prescribed as an intermediate 
stream for making it possible to transform between both 
streams. The PES is a packetized stream of a private 
stream in addition to the video and audio data encoded 
« by the MPEG. 

[0025] The PS can multiplex video and audio data of 
a program having a common reference time. A packet 
layer is called PES, and this structure is commonly used 
with TS to be described later as shown in Fig. 5, and 

20 makes it possible to achieve mutual compatibility. In the 
STD model of the PS, the stream is switched by the 
stream id within the PES packet. 
[0026] The TS can also multiplex video and audio da- 
ta of a program having a common reference time, like 

25 the PS. The TS can further make it possible to multiplex 
a multiprogram for communications and broadcasting 
having different reference times. TheTS is constructed 
of fixed length packets of 188 bytes by taking into ac- 
count an ATM cell length and error correction encoding. 

30 The TS can be used in a system having an error. The 
structure of theTS packet itself is not so complex. How- 
ever, because of the multiprogram steam, the applica- 
tion of the TS packet is complex. The TS packet is dif- 
ferent from the PS packet in that while the TS packet is 

35 in the high-level structure, the TS packet is (usually) 
shorter than the PES packet, and the PES packet is di- 
vided and transferred by mounting it on the TS packet. 
In the STD model of the TS, the stream is switched 
based on PID (packet ID) within the TS packet. 

40 [0027] The TS of the MPEG is designed to indicate a 
PID to which a packet relating to the information on a 
multiplexed program belongs. This will be explained 
with reference to Fig.6. First, a packet of PID=0 is 
searched for in the TS packets. This is an information 

« packet called PAT (Program Association Table). Within 
this packet, there is described information PID corre- 
sponding to the program number PR in a linked format. 
Next, a PID packet corresponding to a target PR is 
searched for. Then , there is an information packet called 

so PMT (Program Map Table). In this packet, there are de- 
scribed information of the PID of the video packet and 
the PID of the audio packet of the program correspond- 
ing to this PR. 

[0028] The PAT and the PMT are called PS I (Program 
55 Specific Information). There is provided an information 
system which makes it possible to access (enter) a 
channel of a target program. 

[0029] According to the invention difiolofiflrt in Japa 
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nese Patent Application Laid-open Publication No. 
11-74799, there is disclosed a method of carrying out 
an encoding by taking into account the continuity. Ac- 
cording to this conventional method, in the case of ed- 
iting compressed data like MPEG picture data recorded 
on a recording medium, in order to keep the continuity 
of the MPEG picture data, the generated amount of code 
is controlled such that the VBV buffer becomes always 
constant at the editing time, and the GOP is encoded as 
a closed GOP. 

[0030] Further, according to the invention disclosed in 
Japanese Patent Application Laid-open Publication No. 
11-187354, there is disclosed a method that no con- 
straint is provided in an encoded data, and information 
showing data extracted as an editing element and infor- 
mation relating to a sequence of reproducing this are 
described in a partial section of this data, thereby to re- 
alize an editing of pictures on a single recording medium 
without changing the recorded data. 
[0031] However, according to the above conventional 
systems, a simple connection of the MPEG picture data 
generates a contradiction in the connection of the VBV 
buffers, resulting in an overflow or an underflow of the 
data. In the case of the fixed length encoding, the value 
of the VBV is described for each picture, and- it has been 
possible to calculate a starting value of the VBV at a 
starting point of an additional recording, by observing 
the picture bit streams. However, it has been necessary 
to decode a part of the data into MPEG compressed da- 
ta. Further, in the case of the variable length encoding, 
the value of the VBV is not described in the syntax at 
all. Therefore, it has been necessary to calculate the 
starting value by observing the generated amount of 
code of each picture from the header of the compressed 
data. This has required more circuits and more calcula- 
tion time. 

[0032] According to the invention disclosed in Japa- 
nese Patent Application Laid-open Publication No. 
1 1 -74799, the encoding constraint is provided by taking 
into account the continuity, such as the generated 
amount of code is controlled such that the VBV buffer 
becomes always constant for each GOP, and the GOP 
is encoded as a closed GOP, in order to keep the con- 
tinuity of the MPEG picture data. This has been disad- 
vantageous in the aspect of encoding efficiency. 
[0033] Further, according to the invention disclosed in 
Japanese Patent Application Laid-open Publication No. 
1 1 -1 87354, the reproduction is displayed as if the editing 
has been performed. However, the continuity at the ed- 
iting point is not complete. As a result, there has been 
a possibility that a temporary stationary phenomenon 
occurs due to the initialization of the data buffer of the 
MPEG picture data. 

SUMMARY OF THE INVENTION 

[0034] It is an object of the present invention to pro- 
vide an MPEG picture data recording apparatus, an 



MPEG picture data recording method, an MPEG picture 
data reproducing apparatus, an MPEG picture data re- 
producing method, and a recording medium capable of 
reproducing seamless MPEG picture data when a new 

s MPEG picture data is additionally recorded in the middle 
or at the end of an MPEG picture data that has already 
been recorded, without generating a contradiction of an 
overflow or an underflow in the connection of VBV buff- 
ers during a reproduction time. 

10 [0035] Further, it is another object of the invention to 
provide an MPEG picture data recording apparatus, an 
MPEG picture data recording method, and a recording 
medium capable of identifying a starting value of VBV 
at a starting point of an MPEG picture data that is to be 

15 additionally recorded, without a need for decoding an 
MPEG picture data that has already been recorded, and 
capable of reducing a size of a circuit scale and reducing 
a calculation time. 

[0036] Further, it is still another object of the invention 

20 to provide an MPEG picture data recording apparatus, 
an MPEG picture data recording method, an MPEG pic- 
ture data generating apparatus, an MPEG picture data 
reproducing apparatus, and an MPEG picture data re- 
producing method capable of reproducing seamless 

25 and high-definition MPEG picture data when two MPEG 
picture data of a first MPEG picture data and a second 
MPEG picture data (or a packet-multiplexed first MPEG 
multiplexed data including a first MPEG picture data as 
an element encoded data, and a packet-multiplexed 

30 second MPEG multiplexed data including a second 
MPEG picture data as an element encoded data) are 
reproduced by connecting the first MPEG picture data 
to the second MPEG picture data (or by connecting the 
first MPEG multiplexed data to the second MPEG mul- 

35 tiplexed data) at respective specified connection posi- 
tions, without generating a contradiction of an overflow 
or an underflow in the connection of VBV buffers during 
a reproduction time. 

[0037] Further, it is still another object of the invention 

40 to provide an MPEG picture data recording apparatus, 
and an MPEG picture data generating apparatus capa- 
ble of obtaining a starting value and an end value of an 
information value relating to a value of occupation of the 
VBV buffer at the time of generating a connection sec- 

45 tion re-encoded data without requiring a decoding of two 
MPEG picture data of a first MPEG picture data and a 
second MPEG picture data, and capable of reducing a 
size of a circuit scale and reducing a calculation time. 
[0038] To achieve the above objects, there is provided 

50 an MPEG picture data recording apparatus for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, the MPEG pic- 
ture data recording apparatus comprising: recording 
means for recording the MPEG picture data onto a re- 

55 cording medium together with information that shows a 
VBV buffer occupation value at an end point in time of 
encoding of a picture one frame before an I picture, in- 
formation that shows a VBV buffer occupation value at 
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an end point in time of encoding of a picture one frame 
before a P picture, and information that shows a VBV 
buffer occupation value at an end point in time of record- 
ing, in a bit stream of the MPEG picture data respective- 
ly, and address information that shows a point of time of 
the MPEG picture data each VBV buffer occupation val- 
ue belongs to. 

[0039] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, wherein in the 
case of additionally recording a second MPEG picture 
data at an end position of a first MPEG picture data or 
at an intermediate position of the first MPEG picture da- 
ta, onto a recording medium that has already been re- 
corded with the first MPEG picture data, together with 
information that shows a VBV buffer occupation value 
at an end point in time of encoding of a picture one frame 
before an I picture, information that shows a VBV buffer 
occupation value at an end point in time of encoding of 
a picture one frame before a P picture, and information 
that shows a VBV buffer occupation value at an end 
point in time of recording, in a bit stream of the first 
MPEG picture data respectively, and address informa- 
tion that shows a point of time of the first MPEG picture 
data each VBV buffer occupation value belongs to, the 
MPEG picture data recording apparatus comprises: de- 
tecting means for detecting information that shows the 
VBV buffer occupation value corresponding to a position 
nearest to the position of starting the additional record- 
ing of the second MPEG picture data in the first MPEG 
picture data, based on the address information; encod- 
ing means for executing an MPEG encoding of the sec- 
ond picture data and obtaining the second MPEG pic- 
ture data, while starting a VBV buffer control based on 
the detected information that shows the VBV buffer oc- 
cupation value,; and recording means for recording the 
second MPEG picture data onto the recording medium. 
[0040] To achieve the above objects, there is provided 
an MPEG picture data recording method for recording 
an MPEG picture data that is a picture data compressed 
according to an MPEG encoding system, the MPEG pic- 
ture data recording method comprising the steps of: 
generating information that shows a VBV buffer occu- 
pation value at an end point in time of encoding of a 
picture one frame before an I picture, information that 
shows a VBV buffer occupation value at an end point in 
time of encoding of a picture one frame before a P pic- 
ture, and information that shows a VBV buffer occupa- 
tion value at an end point in time of recording, in a bit 
stream of the MPEG picture data respectively; generat- 
ing address information that shows a point of time of the 
MPEG picture data each VBV buffer occupation value 
belongs to; and recording the information that shows 
each VBV buffer occupation value, and the address in- 
formation onto a recording medium together with the 
MPEG picture data. 

[0041 ] To achieve the above objects, there is provided 



an MPEG picture data recording method for recording 
an M PEG picture data that is a picture data compressed 
according to an MPEG encoding system, wherein in the 
case of additionally recording a second MPEG picture 
5 data at an end position of a first MPEG picture data or 
at an intermediate position of the first MPEG picture da- 
ta, onto a recording medium that has already been re- 
corded with the first MPEG picture data, together with 
information that shows a VBV buffer occupation value 

10 at an end point in time of encoding of a picture one frame 
before an I picture, information that shows a VBV buffer 
occupation value at an end point in time of encoding of 
a picture one frame before a P picture, and information 
that shows a VBV buffer occupation value at an end 

15 point in time of recording, in a bit stream of the first 
MPEG picture data respectively, and address informa- 
tion that shows a point of time of the first MPEG picture 
data each VBV buffer occupation value belongs to, the 
MPEG picture data recording method comprises the 

20 steps of : detecting information that shows the VBV buff- 
er occupation value corresponding to a position nearest 
to the position of starting the additional recording of the 
second MPEG picture data in the first MPEG picture da- 
ta, based on the address information; executing an 

25 MPEG encoding of the second picture data and obtain- 
ing the second M PEG picture data, while starting a VBV 
buffer control based on the detected information that 
shows the VBV buffer occupation value,; and recording 
the second MPEG picture data onto the recording me- 

30 dium. 

[0042] To achieve the above objects, there is provided 
a recording medium that is recorded with an MPEG pic- 
ture data as a picture data compressed according to an 
MPEG encoding system, together with information that 

35 shows a VBV buffer occupation value at an end point in 
time of encoding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer occupation 
value at an end point in time of encoding of a picture 
one frame before a P picture, and information that 

40 shows a VBV buffer occupation value at an end point in 
time of recording, in a bit stream of the MPEG picture 
data respectively, and address information that shows 
a point of time of the MPEG picture data each VBV buffer 
occupation value belongs to. 

45 [0043] To achieve the above objects, there is provided 
an M PEG picture data recording apparatus for recording 
an MPEG picture data that is a picture data encoded 
according to an MPEG encoding system, the MPEG pic- 
ture data recording apparatus comprising: VBV buffer 

so information recording means for recording onto a re- 
cording medium, VBV buffer occupation value relevant 
information that shows an information value relating to 
a VBV buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of a last 

55 picture in each predetermined section of the MPEG pic- 
ture data, and address information that shows a position 
of the VBV buffer occupation value relevant information 
in the MPEG picture data. 
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[0044] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 
each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 
ing means for detecting the first VBV buffer occupation 
value relevant information corresponding to a starting 
position of a connection section based on the first ad- 
dress information, and detecting the second VBV buffer 
occupation value relevant information corresponding to 
the specified connection position in the second MPEG 
picture data based on the second address information, 
with the specified connection position specified as a 
boundary of the second predetermined section in at 
least the second MPEG picture data, wherein the con- 
nection section is a section from a boundary of the first 
predetermined section located a predetermined time 
before the specified connection position in the first 
MPEG picture data as the starting position to the spec- 
ified connection position in the first MPEG picture data 
as an end position; and re-encoding means for re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
ture data in the connection section, according to the 
MPEG encoding system, thereby to obtain the connec- 
tion section re-encoded data, by executing the re-en- 
coding while controlling the amount of code such that a 
transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 



second VBV buffer occupation value relevant informa- 
tion, thereby recording the connection section re-encod- 
ed data onto a recording medium. 
[0045] According to a preferred embodiment of the 

5 present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 

10 system. 

[0046] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated connection 
section re-encoded data that has been encoded accord- 
's ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 

20 MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 

25 ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 

30 picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 

35 each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 

40 ing means for detecting the first VBV buffer occupation 
value relevant informationcorresponding to an specified 
connection position in the first M PEG picture data based 
on the first address information, and detecting the sec- 
ond VBV buffer occupation value relevant information 

45 corresponding to an end position of a connection section 
based on the second address information, with the 
specified connection position specified as a boundary 
of the first predetermined section in at least the first 
MPEG picture data, wherein the connection section is 

so a section from the specified connection position in the 
second MPEG picture data as a starting position to a 
boundary of the second predetermined section located 
a predetermined time after the specified connection po- 
sition in the second MPEG picture data as the end po- 

ss sition; and re-encoding means for re-encoding the con- 
nection section decoded picture data as a picture data 
obtained by decoding the second MPEG picture data in 
the connection section, according to the MPEG encod- 
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ing system, thereby to obtain the connection section re- 
encoded data, by executing the re-encoding while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 
value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value obtained based on the detected first VBV buffer 
occupation value relevant information and ends with the 
information value relating to the VBV buffer occupation 
value obtained based on the detected second VBV buff- 
er occupation value relevant information, thereby re- 
cording the connection section re-encoded data onto a 
. recording medium. 

[0047] According to a preferred embodiment of the 
present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system. 

[0048] To achieve the above objects, there is provided 
an MPEG picture data recording apparatus comprising 
recording means for recording a generated third con- 
nection section re-encoded data that has been encoded 
according to an MPEG encoding system as a data for 
reproducing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 
each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording means comprises: detect- 
ing means for detecting the first VBV buffer occupation 
value relevant information corresponding to a starting 
position of a first connection section based on the first 
address information, and detecting the second VBV 
buffer occupation value relevant information corre- 
sponding to an end position of a second connection sec- 
tion based on the second address information, wherein 
the first connection section is a section from a boundary 
of the first predetermined section located a first prede- 



termined time before the specified connection position 
in the first MPEG picture data as the starting position to 
the specified connection position in the first MPEG pic- 
ture data as an end position, and the second connection 
s section is a section from the specified connection posi- 
tion in the second MPEG picture data to a boundary of 
the second predetermined section located a second 
predetermined time after the specified connection posi- 
tion in the second MPEG picture data as an end position; 
and re-encoding means for re-encoding a third connec- 
tion section decoded picture data according to the 
MPEG encoding system thereby to obtain a third con- 
nection section re-encoded data, by executing the re- 
encoding while controlling the amount of code such that 
15 a transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
20 and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 
second VBV buffer occupation value relevant informa- 
tion, wherein the third connection section is a section 
obtained by combining the first connection section and 
25 the second connection section together, and the third 
connection section decoded picture data consists of a 
first connection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG picture 
data in the first connection section, and a second con- 
so nection section decoded picture data as a picture data 
obtained by decoding the second MPEG picture data in 
the second connection section, thereby recording the 
third connection section re-encoded data onto a record- 
ing medium. 

35 [0049] According to a preferred embodiment of the 
present invention, the recording means records a con- 
nection section MPEG multiplexed data that includes 
the third connection section re-encoded data as an ele- 
ment encoded data and that has been generated by be- 

40 ing packet-multiplexed according to the MPEG encod- 
ing system. 

[0050] To achieve the above objects, there is provided 
an M PEG picture data recording apparatus for recording 
an MPEG multiplexed data that includes an MPEG pic- 

15 ture data as a picture data encoded according to an 
MPEG encoding system as an element encoded data 
and that has been generated by being packet-multi- 
plexed according to the MPEG encoding system, the 
MPEG picture data recording apparatus comprising: 

so VBV buffer information recording means for recording 
onto a recording medium, VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 

55 last picture in each predetermined section of the MPEG 
picture data, and address information that shows a po- 
sition of the VBV buffer occupation value relevant infor- 
mation in the MPEG picture data. 
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[0051] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 
ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
with a connection section re-encoded data encoded ac- 
cording to the MPEG encoding system as a data for re- 
producing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MPEG 
picture data respectively, wherein the connection sec- 
tion re-encoded data is a re-encoded data generated by 
re-encoding a connection section decoded picture data 
as a picture data obtained by decoding the first MPEG 
picture data in a connection section, according to the 
MPEG encoding system, wherein the connection sec- 
tion is a section from a position located a predetermined 
time before the specified connection position in the first 
MPEG picture data as a starting position to the specified 
connection position in the first MPEG picture data as an 
end position, and the re-encoding is executed while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 
value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value at the time of encoding the first MPEG picture data 
at a position corresponding to the starting position of the 
connection section and ends with the information value 
relating to the VBV buffer occupation value at the time 
of encoding the second MPEG picture data at a position 
corresponding to the specified connection position. 
[0052] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 
ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
a connection section re-encoded data encoded accord- 
ing to the MPEG encoding system as a data for repro- 
ducing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MPEG 
picture data respectively, wherein the connection sec- 
tion re-encoded data is a re-encoded data generated by 
re-encoding a connection section decoded picture data 
as a picture data obtained by decoding the second 
MPEG picture data in a connection section, according 
to the MPEG encoding system, wherein the connection 
section is a section from the specified connection posi- 
tion in the second MPEG picture data as a starting po- 
sition to a position located a predetermined time after 
the specified connection position in the second MPEG 
picture data as an end position, and the re-encoding is 
executed while controlling the amount of code such that 
a transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 



buffer occupation value at the time of encoding the first 
MPEG picture data at a position corresponding to the 
specified connection position and ends with the infor- 
mation value relating to the VBV buffer occupation value 
5 at the time of encoding the second MPEG picture data 
at a position corresponding to the end position of the 
connection section. 

[0053] To achieve the above objects, there is provided 
an MPEG picture data recording medium that is record- 

10 ed with two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to an MPEG encoding system, and 
a third connection section re-encoded data encoded ac- 
cording to the MPEG encoding system as a data for re- 

15 producing the first MPEG picture data and the second 
MPEG picture data by connecting the first MPEG picture 
data to the second MPEG picture data at specified con- 
nection positions specified in the first and second MPEG 
picture data respectively, wherein the third connection 

20 section re-encoded data is an encoded data obtained 
by re-encoding a third connection section decoded pic- 
ture data consisting of a first connection section decod- 
ed picture data as a picture data obtained by decoding 
the first MPEG picture data in a first connection section, 

25 and a second connection section decoded picture data 
as a picture data obtained by decoding the second 
MPEG picture data in the second connection section, 
wherein the first connection section is a section from a 
position located a first predetermined time before the 

30 specified connection position in the first MPEG picture 
data as a starting position to the specified connection 
position in the first MPEG picture data as an end posi- 
tion, the second connection section is a section from the 
specified connection position in the second MPEG pic- 

35 ture data to a position located a second predetermined 
time after the specified connection position in the sec- 
ond MPEG picture data as an end position, and the third 
connection section is a section consisting of the first 
connection section and the second connection section; 

40 and the re-encoding is executed while controlling the 
amount of code such that a transition of the information 
value relating to the VBV buffer occupation value at the 
time of the re-encoding starts from the information value 
relating to the VBV buffer occupation value at the time 

45 of encoding the first M PEG picture data at a position cor- 
responding to the specified connection position and 
ends with the information value relating to the VBV buff- 
er occupation value at the time of encoding the second 
MPEG picture data at a position corresponding to the 

so end position of the connection section. 

[0054] To achieve the above objects, there is provided 
an MPEG picture data recording medium recorded with 
a first MPEG multiplexed data that includes a first MPEG 
picture data as a picture data encoded according to an 

55 MPEG encoding system as an element encoded data 
and that has been generated by being packet multi- 
plexed according to the MPEG encoding system, a sec- 
ond MPEG multiplexed data that includes a second 
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M PEG picture data as a picture data encoded according 
to an MPEG encoding system as an element encoded 
data and that has been generated by being packet mul- 
tiplexed according to the MPEG encoding system, and 
a connection section MPEG multiplexed data that in- s 
eludes a connection section re-encoded data as an el- 
ement encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
coding system, wherein the connection section re-en- 
coded data is a data encoded according to the MPEG 10 
encoding system, for reproducing the first MPEG picture 
data and the second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the connection 15 
section re-encoded data is a re-encoded data generated 
by re-encoding a connection section decoded picture 
data as a picture data obtained by decoding the first 
MPEG picture data in a connection section, according 
to the MPEG encoding system, wherein the connection 20 
section is a section from a position located a predeter- 
mined time before the specified connection position in 
the first MPEG picture data as a starting position to the 
specified connection position in the first MPEG picture 
data as an end position, and the re-encoding is executed 25 
while controlling the amount of code such that a transi- 
tion of the information value relating to the VBV buffer 
occupation value at the time of the re-encoding starts 
from the information value relating to the VBV buffer oc- 
cupation value at the time of encoding the first MPEG 30 
picture data at a position corresponding to the starting 
position of the connection section and ends with the in- 
formation value relating to the VBV buffer occupation 
value at the time of encoding the second MPEG picture 
data at a position corresponding to the specified con- 35 
nection position. 

[0055] To achieve the above objects, there is provided 
an MPEG picture data recording medium recorded with 
a first M PEG multiplexed data that includes af irst MPEG 
picture data as a picture data encoded according to an 40 
MPEG encoding system as an element encoded data 
and that has been generated by being packet-multi- 
plexed according to the MPEG encoding system, a sec- 
ond MPEG multiplexed data that includes a second 
M PEG picture data as a picture data encoded according 45 
to an MPEG encoding system as an element encoded 
data and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, and 
a connection section MPEG multiplexed data that in- 
cludes a connection section re-encoded data as an el- so 
ement encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
coding system, wherein the connection section re-en- 
coded data is a data encoded according to the MPEG 
encoding system, for reproducing the first MPEG picture ss 
data and the second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 



respective MPEG picture data, wherein the connection 
section re-encoded data is a re-encoded data generated 
by re-encoding a connection section decoded picture 
data as a picture data obtained by decoding the second 
MPEG picture data in a connection section, according 
to the MPEG encoding system, wherein the connection 
section is a section from the specified connection posi- 
tion in the second MPEG picture data as a starting po- 
sition to a position located a predetermined time after 
the specified connection position in the second MPEG 
picture data as an end position, and the re-encoding is 
executed while controlling the amount of code such that 
a transition of the information value relating to the VBV 
buffer occupation value at the time of the re-encoding 
starts from the information value relating to the VBV 
buffer occupation value at the time of encoding the first 
MPEG picture data at a position corresponding to the 
specified connection position and ends with the infor- 
mation value relating to the VBV buffer occupation value 
at the time of encoding the second MPEG picture data 
at a position corresponding to the end position of the 
connection section. 

[0056] To achieve the above objects, there is provided 
an MPEG picture data recording medium recorded with 
afirst MPEG multiplexed datathat includes a first MPEG 
picture data as a picture data encoded according to an 
MPEG encoding system as an element encoded data 
and that has been generated by being packet-multi- 
plexed according to the MPEG encoding system, a sec- 
ond MPEG multiplexed data that includes a second 
MPEG picture data as a picture data encoded according 
to an MPEG encoding system as an element encoded 
data and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, and 
a third connection section MPEG multiplexed data that 
includes a third connection section re-encoded data as 
an element encoded data and that has been generated 
by being packet-multiplexed according to the MPEG en- 
coding system, wherein the connection section re-en- 
coded data is a data encoded according to the MPEG 
encodingsystem, for reproducing the first MPEG picture 
data and the second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the third con- 
nection section re-encoded data is an encoded data ob- 
tained by re-encoding a third connection section decod- 
ed picture data consisting of a first connection section 
decoded picture data as a picture data obtained by de- 
coding the first MPEG picture data in a first connection 
section, and a second connection section decoded pic- 
ture data as a picture data obtained by decoding the sec- 
ond MPEG picture data in the second connection sec- 
tion, wherein the first connection section is a section 
from a position located a first predetermined time before 
the specified connection position in the first MPEG pic- 
ture data as a starting position to the specified connec- 
tion position in the first MPEG picture data as an end 
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position, the second connection section is a section from 
the specified connection position in the second MPEG 
picture data to a position located a second predeter- 
mined time after the specified connection position in the. 
second MPEG picture data as an end position, and the s 
third connection section is a section consisting of the 
first connection section and the second connection sec- 
tion; and the re-encoding is executed while controlling 
the amount of code such that a transition of the informa- 
tion value relating to the VBV buffer occupation value at io 
the time of the re-encoding starts from the information 
value relating to the VBV buffer occupation value at the 
time of encoding the first MPEG picture data at a posi- 
tion corresponding to the specified connection position 
and ends with the information value relating to the VBV 15 
buffer occupation value at the time of encoding the sec- 
ond MPEG picture data at a position corresponding to 
the end position of the connection section. 
[0057] To achieve the above objects, there is provided 
an MPEG picture data generating apparatus comprising 20 
generating means for generating a connection section 
re-encoded data that has been encoded according to 
an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 25 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data has first VBV buffer occupation value rele- 30 
vant information that shows an information value relat- 
ing to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
lastpicturein each first predetermined section ofthefirst 
MPEG picture data, and first address information that 35 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data has second VBV buffer oc- 
cupation value relevant information that shows an infor- 
mation value relating to a VBV buffer occupation value 40 
at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 45 
tion in the second MPEG picture data, and the generat- 
ing means comprises: detecting means for detecting the 
first VBV buffer occupation value relevant information 
corresponding to a starting position of a connection sec- 
tion based on the first address information, and detect- so 
ing the second VBV buffer occupation value relevant in- 
formation corresponding to the specified connection po- 
sition in the second MPEG picture data based on the 
second address information, with the specif ied connec- 
tion position specified as a boundary of the second pre- 55 
determined section in at least the second MPEG picture 
data, wherein the connection section is a section from 
a boundary of the first predetermined section located a 



predetermined time before the specified connection po- 
sition in the first MPEG picture data as the starting po- 
sition to the specified connection position in the first 
MPEG picture data as an end position; and re-encoding 
means for re-encoding the connection section decoded 
picture data as a picture data obtained by decoding the 
first MPEG picture data in the connection section, ac- 
cording to the MPEG encoding system, thereby to ob- 
tain the connection section re-encoded data, by execut- 
ing the re-encoding while controlling the amount of code 
such that a transition of the information value relating to 
the VBV buffer occupation value at the time of the re- 
encoding starts from the information value relating to the 
VBV buffer occupation value obtained based on the de- 
tected first VBV buffer occupation value relevant infor- 
mation and ends with the information value relating to 
the VBV buffer occupation value obtained based on the 
detected second VBV buffer occupation value relevant 
information. 

[0058] According to a preferred embodiment of the 
present invention, the generating means generates a 
connection section MPEG multiplexed data that in- 
cludes the connection section re-encoded data as an 
element encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
coding system. 

[0059] To achieve the above objects, there is provided 
an MPEG picture data generating apparatus comprising 
generating means for generating a connection section 
re-encoded data that has been encoded according to 
an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data has first VBV buffer occupation value rele- 
vant information that shows an information value relat- 
ing to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the generat- 
ing means comprises: detecting means for detecting the 
first VBV buffer occupation value relevant information 
corresponding to an specified connection position in the 
first MPEG picture data based on the first address infor- 
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mation, and detecting the second VBV buffer occupa- 
tion value relevant information corresponding to an end 
position of a connection section based on the second 
address information, with the specified connection po- 
sition specified as a boundary of the first predetermined 5 
section in at least the first MPEG picture data, wherein 
the connection section is a section from the specified 
connection position in the second MPEG picture data 
as a starting position to a boundary of the second pre- 
determined section located a predetermined time after to 
the specified connection position in the second MPEG 
picture data as the end position; and re-encoding means 
for re-encoding the connection section decoded picture 
data as a picture data obtained by decoding the second 
MPEG picture data in the connection section, according 15 
to the MPEG encoding system, thereby to obtain the 
connection section re-encoded data, by executing the 
re-encoding while controlling the amount of code such 
that a transition of the information value relating to the 
VBV buffer occupation value at the time of the re-encod- 20 
ing starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 25 
second VBV buffer occupation value relevant informa- 
tion. 

[0060] According to a preferred embodiment of the 
present invention, the generating means generates a 
connection section MPEG multiplexed data that in- 30 
eludes the connection section re-encoded data as an 
element encoded data and that has been generated by 
being packet-multiplexed according to the MPEG en- 
coding system. 

[0061] To achieve the above objects, there is provided 35 
an MPEG picture data generating apparatus comprising 
generating means for generating a third connection sec- 
tion re-encoded data that has been encoded according 
to an MPEG encoding system as a data for reproducing 
two M PEG picture data of a first M PEG picture data and 40 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first M PEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 45 
picture data has first VBV buffer occupation value rele- 
vant information that shows an information value relat- 
ing to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first so 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data has second VBV buffer oc- 
cupation value relevant information that shows an infor- ss 
mation value relating to a VBV buffer occupation value 
at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 



mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the generat- 
ing means comprises: detecting means for detecting the 
first VBV buffer occupation value relevant information 
corresponding to a starting position of a first connection 
section based on the first address information, and de- 
tecting the second VBV buffer occupation value relevant 
information corresponding to an end position of a sec- 
ond connection section based on the second address 
information, wherein the first connection section is a 
section from a boundary of the first predetermined sec- 
tion located a first predetermined time before the spec- 
ified connection position in the first MPEG picture data 
as the starting position to the specified connection po- 
sition in the first MPEG picture data as an end position, 
and the second connection section is a section from the 
specified connection position in the second MPEG pic- 
ture data to a boundary of the second predetermined 
section located a second predetermined time after the 
specified connection position in the second MPEG pic- 
ture data as an end position; and re-encoding means for 
re-encoding a third connection section decoded picture 
data according to the MPEG encoding system thereby 
to obtain a third connection section re-encoded data, by 
executing the re-encoding while controlling the amount 
of code such that a transition of the information value 
relating to the VBV buffer occupation value at the time 
of the re-encoding starts from the information value re- 
lating to the VBV buffer occupation value obtained 
based on the detected first VBV buffer occupation value 
relevant information and ends with the information value 
relating to the VBV buffer occupation value obtained 
based on the detected second VBV buffer occupation 
value relevant information, wherein thethird connection 
section is a section obtained by combining the first con- 
nection section and the second connection section to- 
gether, and the third connection section decoded picture 
data consists of a first connection section decoded pic- 
ture data as a picture data obtained by decoding the first 
MPEG picture data in the first connection section, and 
a second connection section decoded picture data as a 
picture data obtained by decoding the second MPEG 
picture data in the second connection section. 
[0062] According to a preferred embodiment of the 
present invention, the generating means generates a 
third connection section MPEG multiplexed data that in- 
cludes the third connection section re-encoded data as 
an element encoded data and that has been generated 
by being packet-multiplexed according to the MPEG en- 
coding system. 

[0063] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising the 
steps of: recording onto a recording medium, VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
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point in time of a last picture in each predetermined sec- 
tion of an MPEG picture data that is a picture data en- 
coded according to an MPEG encoding system, and ad- 
dress information that shows a position of the VBV buff- 
er occupation value relevant information in the MPEG s 
picture data. 

[0064] According to a preferred embodiment of the 
present invention, the MPEG picture data is obtained 
from an MPEG multiplexed data that has been generat- 
ed by being packet-multiplexed according to the MPEG io 
encoding system. 

[0065] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording a generated connection sec- 
tion re-encoded data that has been encoded according 15 
to an M PEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the M PEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 20 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data VBV has first VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an MPEG en- 25 
coding starting point in time or an end point in time of a 
lastpictureineach firstpredetermined section ofthefirst 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 30 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 35 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the recording 
step comprises: a detecting step of detecting the first *o 
VBV buffer occupation value relevant information corre- 
sponding to a starting position of a connection section 
based on the first address information, and detecting the 
second VBV buffer occupation value relevant informa- 
tion corresponding to the specified connection position 45 
in the second MPEG picture data based on the second 
address information, with the specified connection po- 
sition specified as a boundary of the second predeter- 
mined section in at leastthe second MPEG picturedata, 
wherein the connection section is a section from a so 
boundary of the first predetermined section located a 
predetermined time before the specified connection po- 
sition in the first MPEG picture data as the starting po- 
sition to the specified connection position in the first 
MPEG picture data as an end position; and a re-encod- 55 
ing step of re-encoding the connection section decoded 
picture data as a picture data obtained by decoding the 
first MPEG picture data in the connection section, ac- 



cording to the MPEG encoding system, thereby to ob- 
tain the connection section re-encoded data, by execut- 
ing the re-encoding while controlling the amount of code 
such that a transition of the information value relating to 
the VBV buffer occupation value at the time of the re- 
encoding starts from the information value relating to the 
VBV buffer occupation value obtained based on the de- 
tected first VBV buffer occupation value relevant infor- 
mation and ends with the information value relating to 
the VBV buffer occupation value obtained based on the 
detected second VBV buffer occupation value relevant 
information, thereby recording the connection section 
re-encoded data onto a recording medium. 
[0066] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
tion section MPEG multiplexed data that includes the 
connection section re-encoded data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem. 

[0067] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording a generated connection sec- 
tion re-encoded data that has been encoded according 
to an MPEG encoding system as a data for reproducing 
two MPEG picture data of a first MPEG picture data and 
a second MPEG picture data as a picture data encoded 
according to the MPEG encoding system by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, wherein the first MPEG 
picture data VBV has first VBV buffer occupation value 
relevant information that shows an information value re- 
lating to a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in time of a 
last picture in each first predetermined section of the first 
MPEG picture data, and first address information that 
shows a position of the first VBV buffer occupation value 
relevant information in the first MPEG picture data, the 
second MPEG picture data VBV has second VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each second predeter- 
mined section of the second MPEG picture data, and 
second address information that shows a position of the 
second VBV buffer occupation value relevant informa- 
tion in the second MPEG picture data, and the recording 
step comprises: a detecting step of detecting the first 
VBV buffer occupation value relevant information corre- 
sponding to an specified connection position in the first 
MPEG picture data based on the first address informa- 
tion, and detecting the second VBV buffer occupation 
value relevant information corresponding to an end po- 
sition of a connection section based on the second ad- 
dress information, with the specified connection position 
specified as a boundary of the first predetermined sec- 
tion in at least the first MPEG picture data, wherein the 
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connection section is a section from the specified con- 
nection position in the second MPEG picture data as a 
starting position to a boundary of the second predeter- 
mined section located a predetermined time after the 
specified connection position in the second MPEG pic- 
ture data as the end position; and a re-encoding step of 
re-encoding the connection section decoded picture da- 
ta as a picture data obtained by decoding the second 
MPEG picture data in the connection section, according 
to the MPEG encoding system, thereby to obtain the 
connection section re-encoded data, by executing the 
re-encoding while controlling the amount of code such 
that a transition of the information value relating to the 
VBV buffer occupation value at the time of the re-encod- 
ing starts from the information value relating to the VBV 
buffer occupation value obtained based on the detected 
first VBV buffer occupation value relevant information 
and ends with the information value relating to the VBV 
buffer occupation value obtained based on the detected 
second VBV buffer occupation value relevant informa- 
tion, thereby recording the connection section re-encod- 
ed data onto a recording medium. 
[0068] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
tion section MPEG multiplexed data that includes the 
connection section re-encoded data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem. 

[0069] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording agenerated third connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
the first MPEG picture data VBV has first VBV buffer 
occupation value relevant information that shows an in- 
formation value relating to a VBV buffer occupation val- 
ue at an MPEG encoding starting point in time or an end 
point in time of a last picture in each first predetermined 
section of the first MPEG picture data, and first address 
information that shows a position of the first VBV buffer 
occupation value relevant information in the first MPEG 
picture data, the second MPEG picture data VBV has 
second VBV buffer occupation value relevant informa- 
tion that shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding starting 
point in time or an end point in time of a last picture in 
each second predetermined section of the second 
MPEG picture data, and second address information 
that shows a position of the second VBV buffer occupa- 
tion value relevant information in the second MPEG pic- 
ture data, and the recording step comprises: a detecting 



step of detecting the first VBV buffer occupation value 
relevant information corresponding to a starting position 
of a first connection section based on the first address 
information , and detecting the second VBV buffer occu- 
s pation value relevant information corresponding to an 
end position of a second connection section based on 
the second address information, wherein the first con- 
nection section is a section from a boundary of the first 
predetermined section located a first predetermined 

10 time before the specified connection position in the first 
MPEG picture data as the starting position to the spec- 
ified connection position in the first MPEG picture data 
as an end position, and the second connection section 
is a section from the specified connection position in the 

15 second MPEG picture data to a boundary of the second 
predetermined section located a second predetermined 
time after the specified connection position in the sec- 
ond MPEG picture data as an end position; and a re- 
encoding step of re-encoding a third connection section 

20 decoded picture data according to the MPEG encoding 
system thereby to obtain a third connection section re- 
encoded data, by executing the re-encoding while con- 
trolling the amount of code such that a transition of the 
information value relating to the VBV buffer occupation 

25 value at the time of the re-encoding starts from the in- 
formation value relating to the VBV buffer occupation 
value obtained based on the detected first VBV buffer 
occupation value relevant information and ends with the 
information value relating to the VBV buffer occupation 

30 value obtained based on the detected second VBV buff- 
er occupation value relevant information, wherein the 
third connection section is a section obtained by com- 
bining the first connection section and the second con- 
nection section together, and the third connection sec- 

35 tion decoded picture data consists of a first connection 
section decoded picture data as a picture data obtained 
by decoding the first MPEG picture data in the first con- 
nection section, and a second connection section de- 
coded picture data as a picture data obtained by decod- 

40 ing the second MPEG picture data in the second con- 
nection section, thereby recording the third connection 
section re-encoded data onto a recording medium. 
[0070] According to a preferred embodiment of the 
present invention, the recording step records a connec- 
ts tion section MPEG multiplexed data that includes the 
third connection section re-encoded data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system. 

so [0071] To achieve the above objects, there is provided 
an MPEG picture data recording method comprising a 
recording step of recording a generated third connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repre- 
ss ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a picture data 
encoded according to the MPEG encoding system by 
connecting the first MPEG picture data to the second 
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MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, wherein 
a first connection section is a section from a boundary 
of the first predetermined section located a first prede- 
termined time before the specified connection position 
in the first MPEG picture data as the starting position to 
the specified connection position in the first MPEG pic- 
ture data as an end position; a second connection sec- 
tion is a section from the specified connection position 
in the second MPEG picture data to a boundary of the 
second predetermined section located a second prede- 
termined time after the specified connection position in 
the second MPEG picture data as an end position; and 
a third connection section is a section obtained by con- 
necting the first connection section and the second con- 
nection section, the recording step re-encodes a third 
connection section decoded picture data according to 
the MPEG encoding system thereby to obtain a third 
connection section re-encoded data and record the third 
connection section re-encoded data onto a recording 
medium, wherein the third connection section decoded 
picture data consists of a first connection section decod- 
ed picture data as a picture data obtained by decoding 
the first MPEG picture data in the first connection sec- 
tion, and a second connection section decoded picture 
data as a picture data obtained by decoding the second 
MPEG picture data in the second connection section, 
and the re-encoding is executed while controlling the 
amount of code such that a transition of the information 
value relating to the VBV buffer occupation value at the 
time of the re-encoding starts from the information value 
relating to the VBV buffer occupation value at the time 
of encoding the first MPEG picture data at a position cor- 
responding to the specified connection position and 
ends with the information value relating to the VBV buff- 
er occupation value at the time of encoding the second 
MPEG picture data at a position corresponding to the 
end position of the connection section. 
[0072] To achieve the above objects, there is provided 
an MPEG picture data reproducing apparatus for repro- 
ducing MPEG picture data as a picture data encoded 
according to the MPEG encoding system, the MPEG 
picture data reproducing apparatus comprising: con- 
nectively reproducing means for obtaining a connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, and then connectively 
reproducing the first MPEG picture data and the second 
MPEG picture data, wherein the connection section re- 
encoded data is re-encoded data generated by re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
ture data in the connection section, according to the 
MPEG encoding system, by executing the re-encoding 



while controlling the amount of code such that a transi- 
tion of the information value relating to the VBV buffer 
occupation value at the time of the re-encoding starts 
from the information value relating to the VBV buffer oc- 
s cupation value at the time of encoding the first MPEG 
picture data at a position corresponding to a starting po- 
sition of the connection section and ends with the infor- 
mation value relating to the VBV buffer occupation value 
at the time of encoding the second MPEG picture data 
10 at a position corresponding to the specified connection 
position in the second MPEG picture data, wherein the 
connection section is a section from a position located 
a predetermined time before the specified connection 
position in the first MPEG picture data as the starting 
15 position to the specified connection position in the first 
MPEG picture data as an end position, and the connec- 
tively reproducing means reproduces the first MPEG 
picture data to the starting position of the connection 
section, andthen reproduces the connection section re- 
20 encoded data from the starting position of the connec- 
tion section to the end position thereof, and then repro- 
duces the second MPEG picture data from the specified 
connection position in the second MPEG picture. 
[0073] According to a preferred embodiment of the 
25 present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
30 tern, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
35 system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
<*o to the MPEG encoding system. 

[0074] To achieve the above objects, there is provided 
an MPEG picture data reproducing apparatus for repro- 
ducing MPEG picture data as a picture data encoded 
according to the MPEG encoding system, the MPEG 
45 picture data reproducing apparatus comprising: con- 
nectively reproducing means for obtaining a connection 
section re-encoded data that has been encoded accord- 
ing to an MPEG encoding system as a data for repro- 
ducing two MPEG picture data of a first MPEG picture 
so data and a second MPEG picture data by connecting 
the first MPEG picture data to the second MPEG picture 
data at specified connection positions specified in the 
respective MPEG picture data, and then connectively 
reproducing the first MPEG picture data and the second 
55 MPEG picture data, wherein the connection section re- 
encoded data is re-encoded data generated by re-en- 
coding the connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 



25 



30 



35 



40 



45 



50 



15 



29 



EP1 193 983 A2 



30 



ture data in the connection section, according to the 
MPEG encoding system, by executing the re-encoding 
while controlling the amount of code such that a transi- 
tion of the information value relating to the VBV buffer 
occupation value at the time of the re-encoding starts 
from the information value relating to the VBV buffer oc- 
cupation value at the time of encoding the first MPEG 
picture data at a position corresponding to the specified 
connection position in the first MPEG picture data and 
ends with the information value relating to the VBV buff- 
er occupation value at the time of encoding the second 
MPEG picture data at a position corresponding to an 
end position of the connection section, wherein the con- 
nection section is a section from the specified connec- 
tion position in the second MPEG picture data as a start- 
ing position to a position located a predetermined time 
after the specified connection position in the second 
MPEG picture data as the end position, and the connec- 
tive^ reproducing means reproduces the first MPEG 
picture data to the specified connection position in the 
first MPEG picture, and then reproduces the connection 
section re-encoded data from the starting position of the 
connection section to the ending position thereof, and 
then reproduces the second MPEG picture data from 
the end position of the connection section. 
[0075] According to a preferred embodiment of the 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
to the MPEG encoding system. 
[0076] To achieve the above objects, there is provided 
an MPEG picture data reproducing apparatus for repro- 
ducing MPEG picture data as a picture data encoded 
according to the MPEG encoding system, the MPEG 
picture data reproducing apparatus comprising: con- 
nective^ reproducing means for obtaining a third con- 
nection section re-encoded data that has been encoded 
according to an MPEG encoding system as a data for 
reproducing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data by connect- 
ing thefirst MPEG picture data to the second MPEG pic- 
ture data at specified connection positions specified in 
the respective MPEG picture data, and then connective- 
ly reproducing the first MPEG picture data and the sec- 
ond MPEG picture data, wherein the connection section 
re-encoded data is re-encoded data generated by re- 



encoding, according to the MPEG encoding system, the 
third connection section decoded picture data consist- 
ing of a first connection section decoded picture data as 
a picture data obtained by decoding the first MPEG pic- 
s ture data in the first connection section, and a second 
connection section decoded picture data as a picture 
data obtained by decoding the second MPEG picture 
data in the second connection section, by executing the 
re-encoding while controlling the amount of code such 
io that a transition of the information value relating to the 
VBV buffer occupation value at the time of the re-encod- 
ing starts from the information value relating to the VBV 
buffer occupation value at the time of encoding the first 
MPEG picture data at a position corresponding to a 
15 starting position of thefirst connection section and ends 
with the information value relating to the VBV buffer oc- 
cupation value at the time of encoding the second 
MPEG picture data at a position corresponding to an 
end position of the second connection position, wherein 
so the first connection section is a section from a position 
located a first predetermined time before the specified 
connection position in the first M PEG picture data as the 
starting position to the specified connection position in 
the first MPEG picture data as an end position, the sec- 
25 ond connection section is a section from the specified 
connection position in the second MPEG picture data 
as a starting position to a position located a second pre- 
determined time after the specified connection position 
in the second MPEG picture data as the end position, 
30 and the third connection section is a section obtained 
by combining the first connection section and the sec- 
ond connection section together, and the connectively 
reproducing means reproduces the first MPEG picture 
data to the starting position of the first connection sec- 
35 tion, and then reproduces the third connection section 
re-encoded data from the starting position of the third 
connection section to the end position thereof, and then 
reproduces the second MPEG picture data from the end 
position of the second connection section. 
40 [0077] According to a preferred embodiment of the 
present invention, thefirst MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
45 et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
so packet-multiplexed according to the MPEG encoding 
system , and the third connection section re-encoded da- 
ta is picture data obtained from a connection section 
MPEG multiplexed data that includes the third connec- 
tion section re-encoded data as an element encoded da- 
55 ta and that has been generated by being packet-multi- 
plexed according to the MPEG encoding system. 
[0078] To achieve the above objects, there is provided 
an MPEG picture data reproducing method comprising 
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a connectively reproducing step of obtaining a connec- 
tion section re-encoded data that has been encoded ac- 
cording to an MPEG encoding system as a data for re- 
producing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 
specified in the respective MPEG picture data, and then 
connectively reproducing the first MPEG picture data 
and the second MPEG picture data, wherein the con- 
nection section re-encoded data is re-encoded data 
generated by re-encoding the connection section de- 
coded picture data as a picture data obtained by decod- 
ing the first MPEG picture data in the connection sec- 
tion, according to the MPEG encoding system, by exe- 
cuting the re-encoding while controlling the amount of 
code such that a transition of the information value re- 
lating to the VBV buffer occupation value at the time of 
the re-encoding starts from the information value relat- 
ing to the VBV buffer occupation value at the time of 
encoding the first MPEG picture data at a position cor- 
responding to a starting position of the connection sec- 
tion and ends with the information value relating to the 
VBV buffer occupation value at the time of encoding the 
second MPEG picture data at a position corresponding 
to the specified connection position in the second M PEG 
picture data, wherein the connection section is a section 
from a position located a predetermined time before the 
specified connection position in the first MPEG picture 
data as the starting position to the specified connection 
position in the first MPEG picture data as an end posi- 
tion, and the connectively reproducing step reproduces 
the first MPEG picture data to the starting position of the 
connection section, and then reproduces theconnection 
section re-encoded data from the starting position of the 
connection section to the end position thereof, and then 
reproduces the second MPEG picture data from the 
specified connection position in the second MPEG pic- 
ture. 

[0079] According to a preferred embodiment of the 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes.the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
to the MPEG encoding system. 
[0080] To achieve the above objects, there is provided 



an MPEG picture data reproducing method comprising 
a connectively reproducing step of obtaining a connec- 
tion section re-encoded data that has been encoded ac- 
cording to an MPEG encoding system as a data for re- 

s producing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first M PEG picture data to the second 
MPEG picture data at specified connection positions 

10 specified in the respective MPEG picture data, and then 
connectively reproducing the first MPEG picture data 
and the second MPEG picture data, wherein the con- 
nection section re-encoded data is re-encoded data 
generated by re-encoding the connection section de- 

15 coded picture data as a picture data obtained by decod- 
ing the first MPEG picture data in the connection sec- 
tion, according to the MPEG encoding system, by exe- 
cuting the re-encoding while controlling the amount of 
code such that a transition of the information value re- 

20 lating to the VBV buffer occupation value at the time of 
the re-encoding starts from the information value relat- 
ing to the VBV buffer occupation value at the time of 
encoding the first MPEG picture data at a position cor- 
responding to the specified connection position in the 

25 first MPEG picture data and ends with the information 
value relating to the VBV buffer occupation value at the 
time of encoding the second MPEG picture data at a 
position corresponding to an end position of the connec- 
tion section, wherein theconnection section is asection 

so from the specified connection position in the second 
MPEG picture data as a starting position to a position 
located a predetermined time after the specified con- 
nection position in the second MPEG picture data as the 
end position, and the connectively reproducing step re- 

35 produces the first MPEG picture data to the specified 
connection position in the first MPEG picture, and then 
reproduces the connection section re-encoded data 
from the starting position of the connection section to 
the ending position thereof, and then reproduces the 

40 second MPEG picture data from the end position of the 
connection section. 

[0081] According to a preferred embodiment of the 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
45 includes the first MPEG picture data as an element en- 
coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
50 eludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the connection section re-encoded data is 
picture data obtained from a connection section MPEG 
55 multiplexed data that includes the connection section re- 
encoded data as an element encoded data and that has 
been generated by being packet-multiplexed according 
to the MPEG encoding system. 
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[0082] To achieve the above objects, there is provided 
an MPEG picture data reproducing method comprising 
a connectively reproducing step of obtaining a third con- 
nection section re-encoded data that has been encoded 
according to an MPEG encoding system as a data for s 
reproducing two MPEG picture data of a first MPEG pic- 
ture data and a second MPEG picture data as a picture 
data encoded according to the MPEG encoding system 
by connecting the first MPEG picture data to the second 
MPEG picture data at specified connection positions 10 
specified in the respective MPEG picture data, and then 
connectively reproducing the first MPEG picture data 
and the second MPEG picture data, wherein the con- 
nection section re-encoded data is re-encoded data 
generated by re-encoding, according to the MPEG en- is 
coding system, the third connection section decoded 
picture data consisting of a first connection section de- 
coded picture data as a picture data obtained by decod- 
ing the first MPEG picture data in the first connection 
section, and a second connection section decoded pic- 20 
tu re data as a picture data obtai ned by decodi n g the sec- 
ond MPEG picture data in the second connection sec- 
tion, by executing the re-encoding while controlling the 
amount of code such that a transition of the information 
value relating to the VBV buffer occupation value at the 25 
time of the re-encoding starts from the information value 
relating to the VBV buffer occupation value at the time 
of encoding the first MPEG picture data at a position cor- 
responding to a starting position of the first connection 
section and ends with the information value relating to 30 
the VBV buffer occupation value at the time of encoding 
the second MPEG picture data at a position correspond- 
ing to an end position of the second connection position, 
wherein the first connection section is a section from a 
position located a first predetermined time before the 35 
specified connection position in the first MPEG picture 
data as the starting position to the specified connection 
position in the first MPEG picture data as an end posi- 
tion, the second connection section is a section from the 
specified connection position in the second MPEG pic- 40 
ture data as a starting position to a position located a 
second predetermined time after the specified connec- 
tion position in the second MPEG picture data as the 
end position, and the third connection section is a sec- 
tion obtained by combining the first connection section 45 
and the second connection section together, and the 
connectively reproducing step reproduces the first 
MPEG picture data to the starting position of the first 
connection section, and then reproduces the third con- 
nection section re-encoded data from the starting posi- so 
tion of the third connection section to the end position 
thereof, and then reproduces the second MPEG picture 
data from the end position of the second connection sec- 
tion. 

[0083] According to a preferred embodiment of the ss 
present invention, the first MPEG picture data is picture 
data obtained from a first MPEG multiplexed data that 
includes the first MPEG picture data as an element en- 



coded data and that has been generated by being pack- 
et-multiplexed according to the MPEG encoding sys- 
tem, the second MPEG picture data is picture data ob- 
tained from a second MPEG multiplexed data that in- 
cludes the second MPEG picture data as an element 
encoded data and that has been generated by being 
packet-multiplexed according to the MPEG encoding 
system, and the third connection section re-encoded da- 
ta is picture data obtained from a connection section 
MPEG multiplexed data that includes the third connec- 
tion section re-encoded data as an element encoded da- 
ta and that has been generated by being packet-multi- 
plexed according to the MPEG encoding system. 
[0084] The nature, principle and utility of the invention 
will become more apparent from the following detailed 
description when read in conjunction with the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0085] In the accompanying drawings: 

Fig.1 is a diac:am showing one example of a con- 
ventional MPEG encoder; 

Fig.2 is a diagram showing another example of a 
conventional MPEG decoder; 
Fig. 3 is a diagram for explaining the concept of a 
VBV buffer in the MPEG; 

Fig.4 is an explanatory diagram showing a conven- 
tional MPEG multiplexing system; 
Fig.5 is an explanatory diagram showing a relation- 
ship between the MPEGTS, the PS, and the PES; 
Fig. 6 is an explanatory diagram showing an exam- 
ple of the use of the MPEGTS and the PSI; 
Fig. 7 is a diagram showing a structure of VBV buffer 
information based on one embodiment of a record- 
ing and reproducing apparatus to which the present 
invention is applied; 

Fig. 8 is a diagram showing a relationship between 
MPEG picture data and a relative address accord- 
ing to one embodiment of the present invention; 
Fig. 9 is a diagram for explaining a VBV value ac- 
cording to one embodiment of the present inven- 
tion; 

Fig.1 0 is a block diagram showing one embodiment 
of a recording and reproducing apparatus to which 
the present invention is applied; 
Fig. 11 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
present invention; 

Figs.12A to 12C are diagrams for explaining the 
concept of a connection reproduction that can be 
realized in the present invention: 
Fig. 13 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
present invention; 

Fig. 14 is a diagram for explaining the concept of a 
connection reproduction that can be realized in the 
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present invention; 

Fig. 1 5 is a diagram showing a relationship between 
a value of occupation of a VBV buffer and a 
VBV delay va| Ue; 

Figs.16A and 16B are diagrams for explaining an 
information value relating to a value of occupation 
of a VBV buffer according to one embodiment of the 
present invention; and 

Fig.1 7 is an explanatory diagram showing a layout 
of MPEGTS packets. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0086] According to the present invention, there are 
provided an MPEG picture data recording apparatus, an 
MPEG picture data recording method, an MPEG picture 
data generating apparatus, an MPEG picture data re- 
producing apparatus, an MPEG picture data reproduc- 
ing method, and a recording medium capable of repro- 
ducing seamless MPEG picture data when a new M PEG 
picture data is additionally recorded in the middle or at 
the end of an MPEG picture data that has already been 
recorded, without generating a contradiction of an over- 
flow or an underflow in the connection of VBV buffers 
during a reproduction time. Further, according to the 
present invention, it is also possible to identify a starting 
value of VBV at a starting point of an MPEG picture data 
that is to be additionally recorded, without a need for 
decoding an MPEG picture data that has already been 
recorded, and it is possible to reduce a size of a circuit 
scale and reduce a calculation time. 
[0087] The concept of the present invention will be ex- 
plained with reference to Fig. 7. A recording medium is 
recorded with an MPEG picture data that is a picture 
data compressed according to an MPEG encoding sys- 
tem. This MPEG picture data is recorded as a bit stream 
of a plurality of continuous data that have been gener- 
ated by encoding in a one-time recording unit and that 
can be reproduced continuously. 
[0088] In addition to the bit stream of the encoded 
MPEG picture data, the recording medium is recorded 
with a VBV buffer value (an occupation value) at an end 
point in time of encoding for a picture one frame before 
an I picture, a VBV buffer value (an occupation value) 
at an end point in time of encoding for a picture one 
frame before a P picture, and a VBV buffer value (an 
occupation value) at an end point in time of recording, 
in the bit stream of the MPEG picture data respectively, 
and address information that shows an address of the 
position of each VBV buffer value in the MPEG picture 
data (in this case, a relative address from the start of 
the file of the MPEG picture data). Fig.7 shows a data 
structure of the VBV buffer information including these 
data. 

[0089] The VBV buffer information has a hierarchical 
structure. First, there is an entry point information struc- 
ture unit, and thereafter, there is a VBV information 



structure unit. The entry point information structure unit 
first describes a number of addresses of entry points 
(EP) in 32 bits, and then sequentially describes EPn ad- 
dresses (where n is a natural number of 1 or above) in 

5 32 bits. The EPn addresses show positions where the 
EPn information (where n is a natural number of 1 or 
above) of the VBV information structure unit is de- 
scribed. The EPn addresses are relative addresses 
from the header of the VBV buffer information. On the 

'0 other hand, the VBV information structure unit describes 
the EP information starting from the EP1 information. 
The EP1 information includes a relative address, a PTM 
value, and a VBV value in this order. 
[0090] The relative addresses in the EPn information 

15 of the VBV information structure unit are the relative ad- 
dresses of an end point in time of encoding of a picture 
one frame before an I picture, an end point in time of 
encoding of a picture one frame before a P picture, and 
an end point in time of recording, from the header of the 
MPEG picture data in the bit stream of the MPEG picture 
data respectively, as shown in Fig. 8. The relative ad- 
dresses use a byte as a unit, for example. When the 
data are recorded on a disk medium, sectors are used 
as the relative addresses. 

[0091] The PTM value in the EPn information of the 
VBV information structure unit is a time stamp recorded 
in a clock of 90 KHz or 27 MHz in the MPEG system 
standard (multiplexing standard). In the MPEG stand- 
ard, this time stamp is called a PTS (Presentation Time 
Stamp) ora DTS (Decoding Time Stamp). In the present 
example, the DTS is recorded as the time information 
of an end point in time of encoding of a picture one frame 
before an I picture, an end point in time of encoding of 
a picture one frame before a P picture, and an end point 
in time of recording, in the bit stream of the MPEG pic- 
ture data respectively. The DTS is recorded by one for 
one picture. In the case of a video signal of the NTSC, 
the DTS is recorded at intervals of 3,003 clocks for one 
picture in 90 KHz. Therefore, when either an I picture or 
a P picture exists for each three pictures like in the case 
of the present invention, and also when the clock starts 
with zero at the beginning, the PTM information is de- 
scribed in the EPn information at intervals of 9,009, 
18,018, and so on. 

[0092] The VBV value in the EPn information of the 
VBV information structure unit is a value of occupation 
of a virtual buffer in a decoder prescribed in the MPEG. 
The VBV value can be obtained by calculation from a 
generated amount of code for each one picture in the 
MPEG picture data and a value of a transfer rate. As 
shown in Fig.9, there are described VBV occupation val- 
ues at an end point in time of encoding of a picture one 
frame before an I picture, and an end point in time of 
encoding of a picture one frame before a P picture, and 
an end point in time of recording, (at each position of a 
O mark shown in Fig.9) respectively in the compressed 
bit stream information. Alternatively, there are described 
VBV delay values prescribed in the MPEG at the each 
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point. These VBV de , ay values are the values that show 
how much time is required to reach the respective VBV 
occupation values at the then transfer rate. In the 
present invention, the VBV values may be any values 
so long as the values are the information relating to val- 
ues of occupation of a VBV buffer. 
[0093] In the MPEG compression, basically, the en- 
coding is executed using a picture type of I or P in the 
unit of three frames like IBB and PBB. In the MPEG com- 
pression, there is a possibility that a B picture is predict- 
ed from both directions. Therefore, in the sequence of 
an encoded bit stream, it is not possible to additionally 
connect data except at only an end point in time of en- 
coding of a picture one frame before an I picture, and at 
an end point in time of encoding of a picture one frame 
before a P picture of the bit stream. Consequently, the 
present invention is characterized in that the VBV infor- 
mation is described at an end point in time of encoding 
of a picture one frame before an I picture, and at an end 
point in time of encoding of a picture one frame before 
a P picture in the bit stream. 

[0094] Fig.10 shows a structure of a recording appa- 
ratus according to one embodiment of the present in- 
vention. The operation of preparing the VBV buffer in- 
formation while encoding a picture data according to the 
MPEG encoding system will be explained below with 
reference to Fig.10. 

[0095] In a status that there is no encoded data in a 
recording medium 31 at all, that is, when data is to be 
encoded for the first time, a data reading section 32 for 
reading data from the recording medium 31 has no data. 
Therefore, the data reading section 32 transmits infor- 
mation to show that there is no data, to a VBV buffer 
information detector 33. As the VBV buffer information 
detector 33 does not have data either, a preset initial 
value has been set in advance to a parameter setter 34. 
For example, the VBV value is set as a value of 80% of 
a maximum value of the VBV prescribed in the MPEG, 
and the PTM time stamp information is set as zero. The 
parameter setter 34 transmits these initial set values to 
a picture encoder 35. 

[0096] The picture encoder 35 starts the encoding 
starting from the initial set values. While executing the 
encoding, the picture encoder 35 transmits a generated 
amount of code, a PTM value, and a VBV value at an 
end point in time of encoding of a picture one frame be- 
fore an I picture, and at an end point in time of encoding 
of a picture one frame before a P picture in the bit 
stream, to a VBV buffer information generator 36 each 
time. At the same time, the picture encoder 35 transmits 
an encoded data to a data writing section 37. Further, 
the picture encoder 35 transmits to the VBV buffer in- 
formation generator 36, a generated amount of code, a 
PTM value, and a VBV value at a point of time when a 
user has temporarily stopped or ended a compressed 
recording of a picture. 

[0097] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 



shown in Fig. 7 based on a generated amount of code, 
a PTM value, and a VBV value that have been input. 
Alternatively, the VBV buffer information generator 36 
memories a data necessary for generating this data 
s structure, and records and stores this data in a prede- 
termined format. The information generated by the VBV 
buffer information generator 36 may be written in burst 
at the same time when the encoded data (the MPEG 
picture data) is being written onto the recording medium 

10 31 by the data writing section 37. Further, the informa- 
tion generated by the VBV buffer information generator 
36 may be transformed from the data recorded and held 
in the predetermined format into the structure shown in 
Fig.7, and written onto the recording medium 31 by the 

is data writing section 37, after the writing of the encoded 
data (the MPEG picture data) has been finished, or after 
the user has temporarily stopped or ended a com- 
pressed recording of a picture. 
[0098] Next, the operation of adding a new picture da- 

20 ta to a predetermined position of the encoded data (the 
MPEG picture data) that has already been recorded to- 
gether with the VBV buffer information on the recording 
medium 31 , and recording this new picture data onto the 
recording medium 31 will be explained. 

25 [0099] The recording medium 31 has already been re- 
corded with an encoded stream (a bit stream of the 
MPEG picture data). Therefore, the data reading section 
32 reads the VBV buffer information from the recording 
medium 31 , and obtains a VBV value, a PTM value, and 

so relative addresses. When the recording of a new data 
is to be executed by adding this data to the last end of 
the encoded stream already recorded, the end value of 
the existing VBV buffer information (the VBV buffer in- 
formation of which relative address is the furthest from 

35 the header of the encoded stream) is referred to. On the 
recording medium 31 , the new MPEG picture data to be 
recorded may be added to a position that follows the 
recorded position of the MPEG picture data already re- 
corded or to a quite separate position. 

40 [0100] In the case of additionally writing the MPEG 
picture data to an intermediate position of an encoded 
stream already recorded, the user specifies from a user 
interface not shown a point of the picture data already 
recorded to which the MPEG picture data is to be added. 

45 For example, when position information of a relative ad- 
dress of the data is specified, the VBV value and the 
PTM value linked to the data of a value nearest the rel- 
ative address information within the EPn information of 
the VBV buffer information structure are used. When a 

so time from the starting time of the data or time stamp in- 
formation of a point from which the additional recording 
of the MPEG picture data is to be started is specified, 
the PTM value within the EPn information of the VBV 
buffer information structure is used in a similar manner. 

55 When this value has been recorded in the clock of 90 
KHz, this value is multiplied by a value of a 1/90,000 
second, thereby to be able to obtain a time in the order 
of a second. It is also possible to obtain a position (a 
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relative address) for the additional recording to be exe- 
cuted at the intermediate point of the coded stream, the 
VBV value, and the PTM value. 
[0101] These values are input to the parameter setter 
34. Then, the picture encoder 35 starts the encoding 
from the set value. (The encoding is executed by starting 
the VBV buffer control based on the detected VBV val- 
ue.) 

[0102] In the mean time, an encoded data searcher 
38 searches the bit stream already recorded for a head- io 
er position of a section A to be re-encoded. In this 
searching, a relative address of the data is used, and a 
pointer is set to a position from the header of the bit 
stream file. 

[0103] While executing the encoding, the picture en- ?5 
coder 35 transmits a generated amount of code, a PTM 
value, and a VBV value at an end point in time of en- 
coding of a picture one frame before an I picture, and at 
an end point in time of encoding of a picture one frame 
before a P picture in the bit stream, to a VBV buffer in- 20 
formation generator 36 each time. At the same time, the 
picture encoder 35 transmits an encoded data to a data 
writing section 37. Further, the picture encoder 35 trans- 
mits to the VBV buffer information generator 36, a gen- 
erated amount of code, a PTM value, and a VBV value 25 
at a point of time when a user has temporarily stopped 
or ended a compressed recording of a picture. 
[01 04] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Fig. 7 based on a generated amount of code, 30 
a PTM value, and a VBV value that have been input. 
Alternatively, the VBV buffer information generator 36 
memories a data necessary for generating this data 
structure, and records and stores this data in a prede- 
termined format. The information generated by the VBV 35 
buffer information generator 36 may be written in burst 
at the same time when the encoded data (the MPEG 
picture data) is being written onto the recording medium 
31 by the data writing section 37. Further, the informa- 
tion generated by the VBV buffer information generator 40 
36 may be transformed from the data recorded and held 
in the predetermined format into the structure shown in 
Fig.7, and written onto the recording medium 31 by the 
data writing section 37, after the writing of the encoded 
data (the MPEG picture data) has been finished, or after 45 
the user has temporarily stopped or ended a com- 
pressed recording of a picture. 
[0105] The new MPEG picture data is additionally re- 
corded at a point of the additional recording in the inter- 
mediate of the MPEG picture data already recorded. so 
[0106] The new MPEG picture data to be additionally 
recorded at an intermediate point of the MPEG picture 
data already recorded maybe ovewritten on the MPEG 
picture data at a portion where the MPEG picture data 
has already been recorded on the recording medium 31 . ss 
Alternatively, the new MPEG picture data to be addition- 
ally recorded may be recorded at a position on the re- 
cording medium 31 quite separate from the position of 



the MPEG picture data already recorded on the record- 
ing medium 31 . (In this case, it is necessary to link the 
new MPEG picture data to the additional recording point 
on the MPEG picture data already recorded.) 
[0107] In the above example, it has been explained 
that the new MPEG picture data to be additionally re- 
corded is recorded onto a recording medium on which 
an MPEG picture data has already been recorded. How- 
ever, it is also possible to record the new MPEG picture 
data onto a separate recording medium together with 
an MPEG picture data read from the recording medium 
31 , according to the above method. 
[0108] Next, the concept of a connection reproduction 
that can be realized by the present invention will be ex- 
plained in detail. 

[0109] Consider a case where a first MPEG picture 
data as a picture data encoded by the MPEG encoding 
system and a second MPEG picture data as a picture 
data encoded by the MPEG encoding system exist, ansi 
the second MPEG picture data is reproduced by con- 
necting this data to an intermediate point (a specified 
connection point) of the first MPEG picture data, as 
shown in Fig. 11. Assume that a connection point (the 
specified connection position in the first MPEG picture 
data) is a point b. In this case, the first MPEG picture 
data is reproduced up to the point b, and thereafter, the 
first MPEG picture data is connected to the second 
MPEG picture data and the data is reproduced. When 
the MPEG picture data are simply connected, there aris- 
es a contradiction in the connection of VBV buffers, and 
an overflow or an underflow occurs. 
[0110] Therefore, first, VBV buffer information at the 
time of encoding the first MPEG picture data and the 
second MPEG picture data according to the MPEG en- 
coding system is generated as side information in a pre- 
determined section unit (a first predetermined section 
unit for the first MPEG picture data, and a second pre- 
determined section unit for the second MPEG picture 
data), and this side information is described in the re- 
cording medium in advance. 

[0111] The VBV buffer information relating to the first 
MPEG picture data includes first VBV buffer occupation 
value relevant information that shows an information 
value relating to a VBV buffer occupation value at an 
MPEG encoding starting point or an end point of a last 
picture in each of f irst predetermined sections of the first 
MPEG picture data, and first address information that 
shows a position from which the VBV buffer occupation 
value relevant information is obtained in the first MPEG 
picture data. 

[0112] The VBV buffer information relating to the sec- 
ond MPEG picture data includes second VBV buffer oc- 
cupation value relevant information that shows an infor- 
mation value relating to a VBV buffer occupation value 
at an MPEG encoding starting point in time or an end 
point in time of a last picture in each of second prede- 
termined sections of the second MPEG picture data, 
and second address information that shows a position 
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from which the VBV buffer occupation value relevant in- 
formation is obtained in the second MPEG picture data. 
[0113] The information value relating to the VBV buff- 
er occupation value is, for example, a VBV buffer occu- 
pation value or a VBV del value prescribed in the s 
MPEG. 

[01 14] One unit of the first and second predetermined 
sections respectively may be about three frames or 
about one GOP as described later, for example. Assume 
thatthe predetermined section of the first MPEG picture io 
data is a section from a to b in Fig. 11 , and the predeter- 
mined section of the second MPEG picture data is a sec- 
tion from c to d in Fig.11. 

[0115] In an information list of the VBV buffers, there 
are described the information of the VBV buffer at the 15 
position a (a boundary of the first predetermined section 
that is a first predetermined time before the specified 
connection position in the first MPEG picture data: that 
is, a starting position of the section A to be described 
later), and the information of the VBV buffer at the po- 20 
sition b (the specified connection position in the first 
MPEG picture data: that is, the end position of the sec- 
tion A to be described later). In the VBV buffer informa- 
tion list, there are also described the information of the 
VBV buffer at the position c of the second MPEG picture 25 
data (a boundary of the second predetermined section 
that is a second predetermined time before the specified • 
connection position in the second MPEG picture data), 
and the information of the VBV buffer at the connection 
point d (the specified connection position in the second 30 
MPEG picture data: a boundary position of the second 
predetermined section in the case of this example). 
[0116] The data of the section a-b (a first connection 
section: the section A) of the first MPEG picture data is 
once decoded to obtain a decoded picture data. Then, 35 
this decoded picture data (the decoded picture data of 
the first connection section) is encoded again according 
to the MPEG encoding system. The re-encoded data 
generated in this way will be called a re-encoded MPEG 
picture data of the section A (a re-encoded data of the 40 
first connection section). This re-encoding is executed 
according to the MPEG encoding system by controlling 
a rate of a transition of the information value relating to 
the VBV buffer occupation value such that the transition 
of the information value starts from the information value 45 
relating to the VBV buffer occupation value obtained 
based on the detected first VBV buffer occupation value 
relevant information at the point a and ends with the in- 
formation value relating to the VBV buffer occupation 
value obtained based on the detected second VBV buff- so 
er occupation value relevant information at the point d. 
[01 17] A reproduction up to the position b of the first 
M PEG picture data is executed as the conventional con- 
nection reproduction operation, and thereafter, the data 
is connected to the position d of the second MPEG pic- 55 
ture data, and the data is reproduced, by using the re- 
encoded MPEG picture data of the section A, as follows. 
Namely, the first MPEG picture data is reproduced up 



to the position a (the starting position of the section A) 
of the first MPEG picture data. Then, the re-encoded 
MPEG picture data of the section A is reproduced from 
the starting position to the end position of this section. 
Thereafter, the data is connected to the position d (the 
specified connection position) of the second MPEG pic- 
ture data, and the second MPEG picture data at the 
point d and after is reproduced. A reproduction appara- 
tus is provided with a connection reproducing unit for 
executing this operation to realize this operation. 
[0118] Based on this connection reproduction opera- 
tion, it becomes possible to realize a seamless connec- 
tion reproduction having the same contents as the orig- 
inal first and second MPEG picture data, without gener- 
ating a contradiction at the VBV buffers. 
[0119] In order to obtain the re-encoded MPEG pic- 
ture data of the connection section based on only the 
first MPEG picture data as shown in Fig. 11, the informa- 
tion of the VBV buffer at the connection point d (the 
specified connection position in the second MPEG pic- 
ture data) becomes necessary. As the VBV buffer infor- 
mation is the information of the MPEG encoding starting 
point in time or end point in time of the last picture of 
each predetermined section of the MPEG picture data 
as described above, this VBV buffer information be- 
comes the information at the boundary position of the 
predetermined section. Therefore, it is necessary to 
specify the position of the connection point (the speci- 
fied connection position) as the boundary of the second 
predetermined section in at least the second MPEG pic- 
ture data. (In other words, it is necessary to specify the 
position of the connection point d in the second MPEG 
picture data as the boundary of the second predeter- 
mined section.) 

[0120] Further, in order to obtain the re-encoded 
MPEG picture data of the connection section based on 
only the first MPEG picture data, the information of the 
VBV buffer at the point a (the starting position of the con- 
nection section A) shown in Fig. 11 becomes necessary 
as described above. However, as the position a is spec- 
ified as the boundary of the first predetermined section 
that is the first predetermined time before the connection 
point (the specified connection position) b in the first 
MPEG picture data, it is possible to obtain the VBV buff- 
er information at the position a regardless of the position 
of the connection point b. Consequently, it is not always 
necessary that the position of the connection point b in 
the first MPEG picture data is specified as the boundary 
of the first predetermined section. 
[0121] Figs.12Band 12C show application examples 
of this operation. Fig.12A shows an operation similar to 
that shown in Fig.11. In the example shown in Fig.11, 
the encoded MPEG picture data of the connection sec- 
tion is obtained based on only the first MPEG picture 
data, and the data connection reproduction is realized. 
It is also possible to realize a connection reproduction 
of the data by obtaining the encoded MPEG picture data 
of the connection section based on only the second 
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MPEG picture data. Fig.12B shows this example that 
uses an encoded MPEG picture data of the connection 
section B in the second MPEG picture data. 
[0122] In Fig.12B, the connection point (the specified 
connection position) in the first MPEG picture data is a 
point i, and the connection point (the specified connec- 
tion position) in the second MPEG picture data is apoint 
k. Assume that one unit of the first predetermined sec- 
tion as a unit that has the VBV buffer information in the 
first MPEG picture data is a section i-j, and one unit of 
the second predetermined section as a unit that has the 
VBV buffer information in the second MPEG picture data 
is a section k-l. The position of I becomes a boundary 
position of a second predetermined section that is a sec- 
ond predetermined time after the connection point (the 
specified connection position) k in the second MPEG 
picture data. A section from the connection point k as a 
starting position to the position of I as an end position is 
set as a connection section B (a second connection sec- 
tion). 

[0123] The data of the connection section B (the sec- 
tion k-l) of the second MPEG picture data is once de- 
coded to obtain a decoded picture data. Then, this de- 
coded picture data (the decoded picture data of the sec- 
ond connection section) is encoded again according to 
the MPEG encoding system. The re-encoded data gen- 
erated in this way will be called a re-encoded MPEG pic- 
ture data of the section B (a re-encoded data of the sec- 
ond connection section). This re-encoding is executed 
according to the MPEG encoding system by controlling 
a rate of a transition of the information value relating to 
the VBV buffer occupation value such that the transiti on 
of the information valuestarts from the information value 
relating to the VBV buffer occupation value obtained 
based on the first VBV buffer occupation value relevant 
information at the point i and ends with the information 
value relating to the VBV buffer occupation value ob- 
tained based on the second VBV buffer occupation val- 
ue relevant information at the point I. 
[0124] Then, the connection reproduction from the 
first MREG picture data to the second MPEG picture da- 
ta is executed using the re-encoded MPEG picture data 
of the connection section B. In other words, the first 
MPEG picture data is reproduced up to the connection 
point i (the specified connection position) of the first 
MPEG picture data. Then, there-encoded MPEG picture 
data of the section B is reproduced from the starting po- 
sition to the end position of this section. Thereafter, the 
data is connected to the position I (the end position of 
the connection section B) of the second MPEG picture 
data, and the second MPEG picture data at the point I 
and after is reproduced. A reproduction apparatus is 
provided with a connection reproducing unit for execut- 
ing this operation to realize this operation. 
[01 25] Based on this connection reproduction opera- 
tion, it becomes possible to realize a seamless connec- 
tion reproduction having the same contents as the orig- 
inal first and second MPEG picture data, without gener- 



ating a contradiction at the VBV buffers. 
[0126] In order to obtain the re-encoded MPEG pic- 
ture data of the connection section based on only the 
second MPEG picture data as shown in Fig.12B, the in- 

5 formation of the VBV buffer at the connection point i (the 
specified connection position in the first MPEG picture 
data) becomes necessary. As the VBV buffer informa- 
tion is the information of the MPEG encoding starting 
point in time or end point in time of the last picture of 

to each predetermined section of the MPEG picture data 
as described above, this VBV buffer information be- 
comes the information at the boundary position of the 
predetermined section. Therefore, it is necessary to 
specify the position of the connection point (the speci- 

?5 fied connection position) as the boundary of the first pre- 
determined section in at least the first MPEG picture da- 
ta. (In otherwords, it is necessary to specify the position 
of the connection point i in the first MPEG picture data 
as the boundary of the first predetermined section.) 

20 [0127] Further, in order to obtain the re-encoded 
MPEG picture data of the connection section based on 
only the second MPEG picture data, the information of 
the VBV buffer at the point I (the end position of the con- 
nection section B) shown in Fig. 128 becomes neces- 

25 sary as described above. However, as the position I is 
specified as the boundary of the second predetermined 
section that is the second predetermined time after the 
connection point (the specified connection position) k in 
the second MPEG picture data, it is possible to obtain 

30 the VBV buffer information at the position I regardless 
of the position of the connection point k. Consequently, 
it is not always necessary that the position of the con- 
nection point k in the second MPEG picture data is spec- 
if ied as the boundary of the second predetermined sec- 

35 tion. 

[0128] Next, an application example shown in Fig. 
12C will be explained. In this example, a re-encoded 
MPEG picture data of a connection section is obtained 
based on first and second MPEG picture data before 

40 and after a connection point, and the data is reproduced. 
[0129] In Fig.12C, the connection point (the specified 
connection position) in the first MPEG picture data is a 
point n, and the connection point (the specified connec- 
tion position) in the second MPEG picture data is a point 

45 p. Assume that one unit of the first predetermined sec- 
tion as a unit that has the VBV buffer information in the 
first MPEG picture data is a section m-n, and one unit 
of the second predetermined section as a unit that has 
the VBV buffer information in the second MPEG picture 

so data is a section p-q. 

[0130] The position of m becomes a boundary posi- 
tion of a first predetermined section that is a first prede- 
termined time before the connection point (the specified 
connection position) n in the first MPEG picture data. A 

55 section from the position of m as a starting position to 
the position of the connection point n as an end position 
is set as a connection section A (a first connection sec- 
tion). The position of q becomes a boundary position of 
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a second predetermined section that is a second prede- 
termined time after the connection point (the specified 
connection position) p in the second MPEG picture data. 
A section from the connection point p as a starting po- 
sition to the position of q as an end position is set as a 5 
connection section B (a second connection section). 
[0131] The data of the connection section A (the sec- 
tion m-n) of the first MPEG picture data is once decoded 
to obtain a decoded picture data (the decoded picture 
data of the connection section A: the decoded picture io 
data of the first connection section). Further, the data of 
the connection section B (the section p-q) of the second 
M PEG picture data is once decoded to obtain a decoded 
picture data (the decoded picture data of the connection 
section B: the decoded picture data of the second con- 15 
nection section). 

[0132] Then, the decoded picture data of the connec- 
tion sections A+B (a decoded picture data of a third con- 
nection section), that is a section obtained by combining 
the decoded picture data of the connection section A 20 
and the decoded picture data of the connection section 
B, is encoded again according to the MPEG encoding 
system. The re-encoded data generated in this way will 
be called a re-encoded MPEG picture data of the con- 
nection section A+B (a re-encoded data of the third con- 25 
nection section). This re-encoding is executed accord- 
ing to the MPEG encoding system by controlling a rate 
of a transition of the information value relating to the 
VBV buffer occupation value such that the transition of 
the information value starts from the information value 30 
relating to the VBV buffer occupation value obtained 
based on the first VBV buffer occupation value relevant 
information at the point m and ends with the information 
value relating to the VBV buffer occupation value ob- 
tained based on the second VBV buffer occupation val- 35 
ue relevant information at the point q. 
[0133] Then, the connection reproduction from the 
first MPEG picture data to the second MPEG picture da- 
ta is executed using the re-encoded MPEG picture data 
of the connection section A+B. In other words, the first 40 
MPEG picture data is reproduced up to the starting po- 
sition m of the connection section A of the first MPEG 
picture data. Then, the re-encoded MPEG picture data 
of the connection section A+B is reproduced from the 
starting position to the end position of this section. 45 
Thereafter, the data is connected to the end position q 
of the second MPEG picture data, and the second 
MPEG picture data at the point q and after is repro- • 
duced. A reproduction apparatus is provided with a con- 
nection reproducing unit for executing this operation to so 
realize this operation. 

[0134] Based on this connection reproduction opera- 
tion, it becomes possible to realize a seamless connec- 
tion reproduction having the same contents as the orig- 
inal first and second MPEG picture data, without gener- 55 
ating a contradiction at the VBV buffers. 
[0135] In the example shown in Fig.12C, the informa- 
tion of the VBV buffer at the position m (the starting po- 



sition of the connection section A) becomes necessary 
as described before. As the position m is specified as 
the boundary of the first predetermined section that is 
the first predetermined time before the connection point 
(the specified connection position) n in the first MPEG 
picture data, it is possible to obtain the VBV buffer infor- 
mation at the position m regardless of the position of the 
connection point n. Consequently, it is not always nec- 
essary that the position of the connection point n in the 
first MPEG picture data is specified as the boundary of 
the first predetermined section. 

[0136] Further, the information of the VBVbufferatthe 
position q (the end position of the connection section B) 
shown in Fig.12C also becomes necessary as de- 
scribed before. As the position q is specified as the 
boundary of the second predetermined section that is 
the second predetermined time after the connection 
point (the specified connection position) p in the second 
MPEG picture data, it is possible to obtain the VBV buff- 
er information at the position q regardless of the position 
of the connection point p. Consequently, it is not always 
necessary that the position of the connection point p in 
the second MPEG picture data is specified as the 
boundary of the second predetermined section. 
[0137] As explained above, according to the methods 
shown in Figs.12A to 12C, it is possible to realize a 
seamless connection reproduction of MPEG picture da- 
ta in high definition. 

[0138] As an expanded system of the above, it be- 
comes possible to realize a connection reproduction of 
a first MPEG picture data, a second MPEG picture data, 
third MPEG picture data, and a fourth MPEG picture da- 
ta, based on an intermediate branching, as shown in Fig. 
13. According to the present invention, it is possible to 
freely connect a MPEG picture data to other MPEG pic- 
ture data, by simply generating and utilizing a re-encod- 
ed MPEG picture data in a connection section, without 
the need for utilizing the original MPEG picture data. 
Therefore, in the case of encoding a program that con- 
stitutes various branched stories, it becomes possible 
to efficiently use a medium without recording a redun- 
dant MPEG picture data that extends overthe whole sto- 
ry for each branch story. (According to the present in- 
vention, it is sufficient to prepare each one set of data 
from the first to fourth MPEG picture data respectively, 
and the re-encoded MPEG picture data in the connec- 
tion section for each branch story.) 
[0139] When the method shown in Fig.12C is used, it 
is not always necessary that the position of the connec- 
tion point in the first MPEG picture data is specified as 
the boundary of the first predetermined section. Further, 
it is not always necessary that the position of the con- 
nection point in the second MPEG picture data is spec- 
ified as the boundary of the second predetermined sec- 
tion. Therefore, it is possible to apply the method to a 
case where the VBV buffer information in each section 
is described as side information that is edited in a finer 
precision than the unit of the predetermined section, 
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like, for example, one frame unit. An example of this 
case will be explained with reference to Fig. 14. A pre- 
determined unit may be about three frames or about one 
GOP. In this example, one GOP is assumed as the pre- 
determined unit. 

[0140] Assume that there exist two streams of MPEG 
picture data to be connected as shown in Fig. 14. At 
points g and h indicated by arrow marks in the first 
MPEG stream, there are described in the VBV buffer 
information list the VBV buffer information at the point g 
and the VBV buffer information at the point h. In the sec- 
ond MPEG picture data, there also exist the VBV buffer 
information at the position i and the VBV buffer informa- 
tion at the position j. 

[0141] In the case of connecting the first MPEG 
stream 1 at the point p of this data to the header of the 
second MEPEG stream, the data of a section A from the 
point g to the point p of the first MPEG stream is decod- 
ed first. Then, the data of a section B from the point i to 
the point j of the second MPEG stream is decoded. Both 
pictures are re-encoded such that the transition of the 
buffers starts from a buffer occupation value at the po- 
sition g and ends with a buffer occupation value at the 
position of j. 

[0142] The data generated in this way will be called 
the re-encoded MPEG picture data of the section A+B. 
The data up to the position p of the first MPEG picture 
data is reproduced first, and then the data is connected 
to the second MPEG picture data, and the data is repro- 
duced, according to the conventional manner of repro- 
duction. This operation is edited such that the first 
MPEG picture data is reproduced to the position g first, 
and then the re-encoded MPEG picture data of the sec- 
tion A+B is reproduced, and the data is connected to the 
point j of the second MPEG picture data and the data is 
reproduced. Based on this connection reproduction op- 
eration, it becomes possible to realize a seamless con- 
nection reproduction having the same contents as the 
original first and second MPEG picture data, without 
generating a contradiction at the VBV buffers. 
[0143] Next, there will be explained in detail below a 
recording structure of the VBV buffer information (VBV 
buffer occupation value relevant information that shows 
an information value relating to a VBV buffer occupation 
value at an MPEG encoding starting point in time or an 
end point in time of a last picture in each predetermined 
section of the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer occupation 
value relevant information in the MPEG picture data), 
and the MPEG picture data that are to be recorded onto 
a recording medium by a recording and reproducing ap- 
paratus according to one embodiment of the present in- 
vention. 

[0144] The following is a detailed explanation of the 
explanation already made with reference to Fig.7to Fig. 
10, with additional reference to further drawings. There- 
fore, there is some duplicated description. 
[0145] A recording medium is recorded with an MPEG 



picture data that is a picture data compressed according 
to an MPEG encoding system. This MPEG picture data 
is recorded as a bit stream of a plurality of continuous 
data that have been generated by encoding in a one- 
5 time recording unit and that can be reproduced contin- 
uously. 

[0146] Separate from the bit stream of the encoded 
MPEG picture data, the recording medium is recorded 
with a VBV buffer value (an occupation value) at an end 

10 point in time of encoding of a picture one frame before 
an I picture, a VBV buffer value (an occupation value) 
at an end point in time of encoding of a picture one frame 
before a P picture, and a VBV buffer value (an occupa- 
tion value) at an end point in time of recording, in the bit 

is stream of the MPEG picture data respectively, and ad- 
dress information that shows an address of the position 
of each VBV buffer occupation value in the MPEG pic- 
ture data (in this case, a relative address from the start 
of the file of the MPEG picture data). Fig.7 shows a data 

20 structure of the VBV buffer information including these 
data. 

[0147] The VBV buffer information has a hierarchical 
structure. First, there is an entry point information struc- 
ture unit, and thereafter, there is a VBV information 
25 structure unit. The entry point information structure unit 
first describes a number of addresses of entry points 
(EP) in 32 bits, and then sequentially describes EPn ad- 
dresses (where n is a natural number of 1 or above) in 
32 bits. The EPn addresses show positions where the 
30 EPn information (where n is a natural number of 1 or 
above) of the VBV information structure unit is de- 
scribed. The EPn addresses are relative addresses 
from the header of the VBV buffer information. On the 
other hand, the VBV information structure unit describes 
35 the EP information starting from the EP1 information. 
The EP1 information includes a relative address, a PTM 
value, and a VBV value in this order. 
[0148] The relative addresses in the EPn information 
of the VBV information structure unit are the relative ad- 
*o dresses of an end point in time of encoding of a picture 
one frame before an I picture, an end point in time of 
encoding of a picture one frame before a P picture, and 
an end point in time of recording, from the header of the 
MPEG picture data in the bit stream of the MPEG picture 
45 data respectively, as shown in Fig. 8. The relative ad- 
dresses use a byte as a unit, for example. When the 
data are recorded on a disk medium, sectors are used 
as the relative addresses. 

[0149] The PTM value in the EPn information of the 
so VBV information structure unit is a time stamp recorded 
in a clock of 90 KHz or 27 MHz in the MPEG system 
standard (multiplexing standard). In the MPEG stand- 
ard, this time stamp is called a PTS (Presentation Time 
Stamp) or a DTS (Decoding Time Stamp). In the present 
S5 example, the DTS is recorded as the time information 
of an end point in time of encoding of a picture one frame 
before an I picture, and an end point in time of encoding 
of a picture one frame before a P picture, in the bit 
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stream of the MPEG picture data respectively. The DTS 
is recorded by one for one picture. In the case of a video 
signal of the NTSC, the DTS is recorded at intervals of 
3 : 003 clocks for one picture in 90 KHz. Therefore, when 
either an I picture or a P picture exists for each three 5 
pictures like in the case of the present invention, and 
also when the clock starts with zero at the beginning, 
the PTM information is described in the EPn information 
at intervals of 9,009, 18,018, and so on. 
[0150] The VBV value in the EPn information of the 10 
VBV information structure unit is a value of occupation 
of a virtual buffer in a decoder prescribed in the MPEG. 
The VBV value can be obtained by calculation from a 
generated amount of code for each one picture in the 
MPEG picture data and a value of a transfer rate. As is 
shown in Fig .9 , there are described VBV occupation val- 
ues at an end point in time of encoding of a picture one 
frame before an I picture, and an end point in time of 
encoding of a picture one frame before a P picture, (at 
each position of O mark shown in Fig.9) respectively in 20 
the compressed bit stream information. Alternatively, 
there are described VBV delay values prescribed in the 
MPEG at the each point. These VBV de , ay values are the 
values that show how much time is required to reach the 
respective VBV occupation values at the then transfer 25 
rate. In the present invention, the VBV values may be 
any values so long as the values are the information re- 
lating to values of occupation of a VBV buffer. 
[0151] Fig. 15 shows a relationship between the VBV 
buffer occupation value and the VBV delay value. An oc- 30 
cupation value OCC of the VBV buffer has a relationship 
of VBV deiay = 90,000 x OCC/R, where R represents an 
encoding rate. The value 90,000 is a value of a count 
number of 90 KHz. 

[0152] In the MPEG compression, basically, the en- 35 
coding is executed using a picture type of I or P in the 
unit of three frames like IBB and PBB. IntheMPEGcom- 
pression, there is a possibility that a B picture is predict- 
ed from both directions. Therefore, in the sequence of 
an encoded bit stream, it is not possible to additionally 40 
connect data except at only an end point in time of en- 
coding of a picture one frame before an I picture, and at 
an end point in time of encoding of a picture one frame 
before a P picture of the bit stream. Consequently, in the 
present invention , the description is made based on the 45 
assumption that the VBV information is described at an 
end point in time of encoding of a picture one frame be- 
fore an I picture, and at an end point in time of encoding 
of a picture one frame before a P picture in the bit 
stream. 50 
[0153] However, in principle, there may be an infor- 
mation value relating to the VBV occupation value for 
each picture. This information may be at the encoding 
starting point of the picture instead of the encoding end 
point of the picture. Fig. 1 6A is a concept diagram show- 55 
ing a case where the values of the encoding end points 
are held in the list. In this case, there is no information 
value relating to a first VBV occupation value. Therefore, 
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it is assumed that there is a virtual frame before the first 
frame, and an information value relating to the VBV oc- 
cupation value at the encoding end point in time of this 
virtual frame is obtained by calculation as an initial val- 
ue. This calculation is carried out as follows. First, the 
amount of code of a first picture is added to the informa- 
tion value relating to the first VBV occupation value. 
From this added value, a transmission amount of code 
during a time of 1 /picture-rate calculated based on a gra- 
dient of an encoding rate is subtracted. As a result, the 
initial value as indicated by a black circle portion in Fig. 
16A is obtained. Fig.16B is a concept diagram showing 
a case where the values of the encoding starting points 
are held in the list. In this case, there is no information 
value relating to a last VBV occupation value. Therefore, 
it is assumed that there is a virtual frame after the last 
frame, and an information value relating to the VBV oc- 
cupation value at the encoding starting point in time of 
this virtual frame is obtained by calculation as an end- 
value. This calculation is carried out as follows. First, 
the amount of code of a last picture is subtracted from 
the information value relating to the last VBV occupation 
value. To this subtracted value, a transmission amount 
of code during a time of 1 /picture-rate calculated based 
on a gradient of an encoding rate is added. As a result, 
the end value as indicated by a black circle portion in 
Fig.16B is obtained. 

[0154] Next, Fig.10 shows a structure of a recording 
and reproducing apparatus according to one embodi- 
ment of the present invention. The operation of prepar- 
ing the VBV buffer information while encoding a picture 
data according to the MPEG encoding system will be 
explained below with reference to Fig.10. 
[0155] In a status that there is no encoded data in a 
recording medium 31 at all, that is, when data is to be 
encoded for the first time, a data reading section 32 for 
reading data from the recording medium 31 has no data. 
Therefore, the data reading section 32 transmits infor- 
mation to show that there is no data, to a VBV buffer 
information detector 33. As the VBV buffer information 
detector 33 does not have data either, a preset initial 
value has been set in advance to a parameter setter 34. 
For example, the VBV value is set as a value of 80% of 
a maximum value of the VBV prescribed in the MPEG, 
and the PTM time stamp information is set as zero. The 
parameter setter 34 transmits these initial set values to 
a picture encoder 35. 

[0156] The picture encoder 35 starts the encoding 
starting from the initial set values. While executing the 
encoding, the picture encoder 35 transmits a generated 
amount of code, a PTM value, and a VBV value at an 
end point in time of encoding of a picture one frame be- 
fore an I picture, and at an end point in time of encoding 
of a picture one frame before a P picture in the bit 
stream, to a VBV buffer information generator 36 each 
time. At the same time, the picture encoder 35 transmits 
an encoded data to a data writing section 37. Further, 
the picture encoder 35 transmits to the VBV buffer in- 
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formation generator 36, a generated amount of code, a 
PTM value, and a VBV value at a point of time when a 
user has temporarily stopped or ended a compressed 
recording of a picture. 

[01 57] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Fig.1 from a generated amount of code, a PTM 
value, and a VBV value that have been input. Alterna- 
tively, the VBV buffer information generator 36 memo- 
ries a data necessary for generating this data structure, 
and records and stores this data in a predetermined for- 
mat. The information generated by the VBV buffer infor- 
mation generator36 may be written in burst at the same 
time when the encoded data (the MPEG picture data) is 
being written onto the recording medium 31 by the data 
writing section 37. Further, the information generated by 
the VBV buffer information generator 36 may be trans- 
formed from the data recorded and held in the predeter- 
mined format into the structure shown in Fig.7, and writ- 
ten onto the recording medium 31 by the data writing 
section 37, after the writing of the encoded data (the 
MPEG picture data) has been finished, or after the user 
has temporarily stopped or ended a compressed record- 
ing of a picture. 

[0158] Next, the operation of re-encoding the portion 
of the section A for making it possible to execute a con- 
nection reproduction from a predetermined position to 
the two MPEG picture data of the first and second 
MPEG picture data that have already been recorded on- 
to the recording medium 31 will be explained. 
[0159] First, at a user interface not shown, the user 
specifies any one point of the first and second MPEG 
picture data already recorded from which the connection 
reproduction is to be started. 

[0160] The recording medium 31 has already been re- 
corded with the two MPEG picture data of the first and 
second MPEG picture data (a compression encoded 
stream) and the VBV buffer information generated by 
the recording and reproducing apparatus shown in Fig. 
10. Therefore, the data reading section 32 reads the 
VBV buffer information, and obtains a VBV value, a PTM 
value, and relative addresses at a position a before a 
connection point b (an specified connection position) by 
the length of the section A in Fig. 11 . 
[0161] When position information of a relative ad- 
dress of the data is specified as the connection repro- 
duction position from the user interface, the VBV value 
and the PTM value linked to the data of a value nearest 
the relative address information within the EPn informa- 
tion of the VBV buffer information structure are used. 
When a time from the starting time of the data or time 
stamp information of a point from which the connection 
reproduction of the MPEG picture data is to be started 
is specified, the PTM value within the EPn information 
of the VBV buffer information structure is used in a sim- 
ilar manner. When this value has been recorded in the 
clock of 90 KHz, this value is multiplied by a value of a 
1/90,000 second, thereby to be able to obtain a time in 



the order of a second. It is also possible to obtain a po- 
sition (a relative address) for the connection recording 
to be executed, the VBV value, and the PTM value. 
[0162] These values are input to the parameter setter 

5 34. Then, the picture encoder 35 starts the encoding 
from the set value. In the mean time, an encoded data 
searcher 38 searches the bit stream already recorded 
for a header position of the section A to be re-encoded. 
In this searching, a relative address of the data is used, 

10 and a pointer is set to a position from the header of the 
bit stream file. 

[0163] The picture encoder 35 decodes the first 
MPEG picture data corresponding to the section A, and 
executes the re-encoding again using the decoded pic- 
's ture according to the MPEG encoding system while con- 
trolling the rate such that a transition of the VBV buffer 
occupation value starts from the VBV value at the posi- 
tion a and ends with the VBV value at a position d. The 
re-encoding may be carried out using thecompletely de- 
20 coded picture as described above, or may be carried out 
by using a technique of controlling the amount of code 
on the bit stream as disclosed in Japanese Patent Ap- 
plication Laid-open Publication No.1 1-234677. 
[0164] When the section A to be re-encoded is longer 
25 than a minimum unit of the VBV buffer information, the 
picture encoder 35 transmits a generated amount of 
code, a PTM value, and a VBV value at an end point in 
time of encoding of a picture one frame before an I pic- 
ture, and at an end point in time of encoding of a picture 
so one frame before a P picture in the bit stream, to a VBV 
buffer information generator 36 each time, while execut- 
ing the encoding. At the same time, the picture encoder 
35 transmits a re-encoded data to a data writing section 
37. 

35 [0165] The VBV buffer information generator 36 gen- 
erates a data of VBV buffer information of a structure 
shown in Fig.7 from a generated amount of code, a PTM 
value, and a VBV value that have been input. Alterna- 
tively, the VBV buffer information generator 36 memo- 

40 ries a data necessary for generating this data structure, 
and records and stores this data in a predetermined for- 
mat. The information generated by the VBV buffer infor- 
mation generator 36 may be written in burst at the same 
time when the encoded data is being written. Further, 

45 the information generated by the VBV buffer information 
generator 36 may be transformed from the data record- 
ed and held in the predetermined format into the struc- 
ture shown in Fig.7, and written, after the writing of the 
encoded data has been finished, or after the user has 

so temporarily stopped or ended a compressed recording 
of a picture. 

[0166] The picture data of the re-encoded section A 
(the re-encoded data in the connection section A) is re- 
corded in a file separate from the file for the first and 
55 second MPEG picture data. Alternatively, the picture da- 
ta of the re-encoded section A is recorded linked to the 
header of the recorded second MPEG picture data. 
[0167] The first MPEG picture data, the second 
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MPEG picture data, the information relating to the VBV 
buffer occupation value and its data address informa- 
tion, and the re-encoded picture data of the section A 
(or the re-encoded picture data of the section B, or the 
re-encoded picture data of the sections A+B) may be 
recorded on the same recording medium, or may be re- 
corded on a plurality of recording media based on op- 
tional combinations, or may be recorded on mutually dif- 
ferent recording media. When these kinds of information 
are separately recorded on a plurality of recording me- 
dia, it is preferable to record the information like ID that 
indicates the same information group onto each record- 
ing medium so that each recording medium is applied 
by being linked to each other (in other words, data and 
information is linked to each other). When the first 
MPEG picture data, the second MPEG picture data, and 
the re-encoded picture data of the section A (or the re- 
encoded picture data of the section B, or the re-encoded 
picture data of the sections A+B) are recorded on the 
same recording medium, it is possible to control the con- 
nection reproduction at the reproducing unit side by us- 
ing one recording medium. 

[0168] In the above embodiment, the recording medi- 
um has been explained as a recording medium within 
the recording and reproducing apparatus. However, this 
recording medium may be a recording medium that is 
mountable and dismountable to/from the recording and 
reproducing apparatus, or a recording medium (a data- 
base) via a network. 

[0169] Further, in the above embodiment, an example 
has been explained of the case where picture data as a 
single unit MPEG picture data is connected with each 
other. However, it is also possible to apply the invention 
to the case where MPEG picture data within an MPEG 
transport stream as MPEG multiplexed data that has 
been packet-multiplexed with sound data according to 
the MPEG encoding system is connected with each oth- 
er. 

[0170] In many cases, the transport stream is multi- 
plexed with variable-length encoded MPEG picture da- 
ta, or fixed-length encoded MPEG 1 layer 2 audio or 
AC3. Therefore, in the case of connecting MPEG picture 
data as one of element encoded data in the multiplexed 
data, it is preferable to apply the explained method of 
the embodiment as a connection method that takes into 
account the consistency of the STD buffer (VBV buffer 
in the case of video) that has been prescribed in the 
MPEG for the connection point. 
[0171] For example, the first and second MPEG pic- 
ture data to be connected are extracted from the first 
and second MPEG transport streams respectively, and 
they are connected with each other in a similar manner 
to that explained in the above embodiment. The re-en- 
coded data of the connection section to be used for the 
connection reproduction (the re-encoded picture data of 
the section A, the re-encoded picture data of the section 
B, or the re-encoded picture data of the sections A+B) 
may be generated and recorded as the MPEG multi- 



plexed data that has been packet-multiplexed according 
to the MPEG encoding system. 
[0172] Referring to Fig. 17, (1) shows a state of data 
that has been packet-multiplexed in the MPEG transport 
s stream. A packet expressed as V represents a video 
packet. A packet expressed as A represents an audio 
packet. A packet expressed as S represents an infor- 
mation packet like PAT and PMT that are used in the 
system. These packets are recorded based on the rule 
10 of the MPEG2. The video packets are provided with 
shaded lines. In Fig.17, (2) shows a state of the total 
packets. In Fig.17, (3) shows a state of the collection of 
only the video packets. As shown in (4) in Fig.17, the 
video packets include first one I picture, then two B pic- 
's tures, and one P picture in the last, as a representative 
example. 

[0173] One or a plurality of pictures among these pic- 
tures are re-encoded to adjust the amount of code. For 
example, (5) in Fig.1 7 shows a state that the amount of 
20 code has been decreased. The amount of code of each 
picture has been made small. The picture data that has 
been expressed in packets in this state is shown in (6) 
in Fig.1 7. The decreased portions are filled in black. The 
total amount of video is decreased by this portion of the 
25 packets. Then, the TS is restructured. The total state is 
expressed in (7) in Fig.17. The enlarged state of (7) in 
Fig.17 is expressed in (8) in Fig.17. As a result, a part 
of the V packets is decreased, and other element data 
packets are multiplexed directly. 
30 [0174] According to the prescription of the MPEG, the 
PCR clock information must be recorded once at every 
100 msec. Further, as the data length has been 
changed, the PCR clock information described in each 
element packet is changed when necessary. The video 
35 packet is described with PTS and DTS in the packet 
where the PES header of an access unit (a picture unit 
of a frame and a field) exists. The audio packet is de- 
scribed with PTS in the packet where the PES header 
having one or a plurality of audio frames packed with 
■*o PES exist. These kinds of time stamp information do not 
need to be changed when the number of pictures has 
not been increased or decreased. The audio data does 
not need to be changed either when the reproduction 
time has not been increased or decreased. In other cas- 
45 es, PTS and DTS are additionally corrected suitably. 
[0175] Further, in the case of simply executing a re- 
encoding, the GOP unit from the I picture as a reset tim- 
ing of predictive encoding is easy to handle. However, 
when the GOP is not independent, that is, when the B 
50 picture at the boundary is predicted to stride over both 
GOPs (when closed#gop = 0 for GOP), it is necessary 
to decode a last reference picture of one GOP before, 
and to hold the decoded result in a picture re-encoding 
memory not shown. 
55 [0176] The first MPEG multiplexed data (the first 
MPEG transport stream), the second MPEG picture da- 
ta (the second MPEG transport stream), the information 
relating to the VBV buffer occupation value and its data 
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address information, and the connection section MPEG 
multiplexed data that includes the re-encoded picture 
data of the section A (or the re-encoded picture data of 
the section B, orthe re-encoded picture data of the sec- 
tions A+B) and that has been generated by packet-mul- 
tiplexing according to the MPEG may be recorded on 
the same recording medium, or may be recorded on a 
plurality of recording media based on optional combina- 
tions, or may be recorded on mutually different record- 
ing media. When these kinds of information are sepa- 
rately recorded on a plurality of recording media, it is 
preferable to record the information like ID that indicates 
the same information group onto each recording medi- 
um so that each recording medium is applied by being 
linked to each other (in other words, data and informa- 
tion is linked to each other). When the first MPEG mul- 
tiplexed picture data, the second MPEG multiplexed pic- 
ture data, and the connection section MPEG multi- 
plexed data of the re-encoded picture data of the section 
A (orthe re-encoded picture data of the section B, orthe 
re-encoded picture data of the sections A+B) are record- 
ed on the same recording medium, it is possible to con- 
trol the connection reproduction at the reproducing unit 
side by using one recording medium. 
[0177] As explained above, according to the present 
invention, it is possible to reproduce seamless and high- 
definition MPEG picture data when a new MPEG picture 
data is additionally recorded in the middle or at the end 
of an MPEG picture data that has already been record- 
ed, without generating a contradiction of an overflow or 
an underflow in the connection of VBV buffers during a 
reproduction time. Further, according to the present in- 
vention, it is possible to Identify a starting value of a VBV 
buffer occupation value at a starting point of an MPEG 
picture data that is to be additionally recorded, without 
a need for decoding an MPEG picture data that has al- 
ready been recorded, and it is also possible to reduce 
a size of a circuit scale and reduce a calculation time for 
the additional recording. 

[0178] Further/according to the present invention, it 
is possible to realize a reproduction of seamless and 
high-definition MPEG picture data when two MPEG pic- 
ture data of a first MPEG picture data and a second 
MPEG picture data (or a packet-multiplexed first MPEG 
multiplexed data including a first MPEG picture data as 
an element encoded data, and a packet-multiplexed 
second MPEG multiplexed data including a second 
MPEG picture data as an element encoded data) are 
reproduced by connecting the first MPEG picture data 
to the second MPEG picture data (or by connecting the 
first MPEG multiplexed data to the second MPEG mul- 
tiplexed data) at respective specified connection posi- 
tions, without generating a contradiction of an overflow 
or an underflow in the connection of VBV buffers during 
a reproduction time. 

[0179] Further, according to the MPEG picture data 
recording apparatus and the MPEG picture data gener- 
ating apparatus of the present invention, only a re-en- 



coded data of a set connection section is sufficient as 
the picture data to be newly generated for realizing the 
seamless and high-definition reproduction. Therefore, it 
is possible to efficiently utilize the recording medium for 
s recording the re-encoded data of the connection sec- 
tion. 

[0180] Further, according to the MPEG picture data 
recording apparatus and the MPEG picture data gener- 
ating apparatus of the present invention, it is possible 

10 to obtain a starting value and an end value of the infor- 
mation value relating to the VBV buffer occupation value 
at the time of generating the connection section re-en- 
coded data, without the need for decoding the two 
MPEG picture data of thefirst and second MPEG picture 

15 data. Therefore, it is possible to reduce a size of a circuit 
scale and reduce a calculation time. 
[0181] It should be understood that many modifica- 
tions and adaptations of the invention will become ap- 
parent to those skilled in the art and it is intended to en- 

20 compass such obvious modifications and changes in 
the scope of the claims appended hereto. 



Claims 

1. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
compressed according to an MPEG encoding sys- 
tem, the MPEG picture data recording apparatus 
comprising: 

recording means for recording the MPEG pic- 
ture data onto a recording medium together 
with information that shows a VBV buffer occu- 
pation value at an end point in time of encoding 
of a picture one frame before an I picture, infor- 
mation that shows a VBV buffer occupation val- 
ue at an end point in time of encoding of a pic- 
ture one frame before a P picture, and informa- 
tion that shows a VBV buffer occupation value 
at an end point in time of recording, in a bit 
stream of the MPEG picture data respectively, 
and address information that shows a point of 
time of the MPEG picture data each VBV buffer 
occupation value belongs to. 

2. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
compressed according to an MPEG encoding sys- 
tem, wherein 

in the case of additionally recording a second 
MPEG picture data at an end position of a first 
MPEG picture data or at an intermediate posi- 
tion of the first MPEG picture data 
onto a recording medium that has already been 
recorded with the first MPEG picture data, to- 
gether with information that shows a VBV buffer 
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occupation value at an end point in time of en- 
coding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer oc- 
cupation value at an end point in time of encod- 
ing of a picture one frame before a P picture, 5 
and information that shows a VBV buffer occu- 
pation value at an end point in time of recording, 
in a bit stream of the first MPEG picture data 
respectively, and address information that 
shows a point of time of the first MPEG picture 10 
data each VBV buffer occupation value belongs 
to, 

the MPEG picture data recording apparatus 
comprises: 

15 

detecting means for detecting information 
that shows the VBV buffer occupation val- 
ue corresponding to a position nearest to 
the position of starting the additional re- 
cording of the second MPEG picture data 20 
in the first MPEG picture data, based on the 
address information; 

encoding means for executing an MPEG 
encoding of the second picture data and 
obtaining the second MPEG picture data, 25 
while starting a VBV buffer control based 
on the detected information that shows the 
VBV buffer occupation value,; and 
recording means for recording the second 
MPEG picture data onto the recording me- 30 
dium. 

An MPEG picture data recording method for record- 
ing an MPEG picture data that is a picture data com- 
pressed according to an MPEG encoding system, 35 
the MPEG picture data recording method compris- 
ing the steps of: 

generating information that shows a VBV buffer 
occupation value at an end point in time of en- 40 
coding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer oc- 5. 
cupation value at an end point in time of encod- 
ing of a picture one frame before a P picture, 
and information that shows a VBV buffer occu- 45 
pation value at an end point in time of recording, 
in a bit stream of the MPEG picture data respec- 
tively; 

generating address information that shows a 
point of time of the MPEG picture data each so 
VBV buffer occupation value belongs to; and 
recording the information that shows each VBV 
buffer occupation value, and the address infor- 
mation onto a recording medium together with 
the MPEG picture data. 55 

An MPEG picture data recording method for record- 
ing an MPEG picture data that is a picture data com- 



pressed according to an MPEG encoding system, 
wherein 

in the case of additionally recording a second 
MPEG picture data at an end position of a first 
MPEG picture data or at an intermediate posi- 
tion of the first MPEG picture data 
onto a recording medium that has already been 
recorded with the first MPEG picture data, to- 
gether with information that shows a VBV buffer 
occupation value at an end point in time of en- 
coding of a picture one frame before an I pic- 
ture, information that shows a VBV buffer oc- 
cupation value at an end point in time of encod- 
ing of a picture one frame before a P picture, 
and information that shows a VBV buffer occu- 
pation value at an end point in time of recording, 
in a bit stream of the first MPEG picture data 
respectively, and address information that 
shows a point of time of the first MPEG picture 
data each VBV buffer occupation value belongs 
to, 

the MPEG picture data recording method com- 
prises the steps of: 

detecting information that shows the VBV 
buffer occupation value corresponding to a 
position nearest to the position of starting 
the additional recording of the second 
MPEG picture data in the first MPEG pic- 
ture data, based on the address informa- 
tion; 

executing an MPEG encoding of the sec- 
ond picture data and obtaining the second 
MPEG picture data, while starting a VBV 
buffer control based on the detected infor- 
mation that shows the VBV buffer occupa- 
tion value,; and 

recording the second MPEG picture data 
onto the recording medium. 

A recording medium that is recorded with 

an MPEG picture data as a picture data com- 
pressed according to an MPEG encoding sys- 
tem, together with 

information that shows a VBV buffer occupation 
value at an end point in time of encoding of a 
picture one frame before an I picture, informa- 
tion that shows a VBV buffer occupation value 
at an end point in time of encoding of a picture 
one frame before a P picture, and information 
that shows a VBV buffer occupation value at an 
end point in time of recording, in a bit stream of 
the MPEG picture data respectively, and ad- 
dress information that shows a point of time of 
the MPEG picture data each VBV buffer occu- 
pation value belongs to. 
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6. An MPEG picture data recording apparatus for re- 
cording an MPEG picture data that is a picture data 
encoded according to an MPEG encoding system, 
the MPEG picture data recording apparatus com- 
prising: 5 

VBV buffer information recording means for re- 
cording onto a recording medium, VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 10 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each predetermined section of 
the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer oc- 15 
cupation value relevant information in the 
MPEG picture data. 

7. An MPEG picture data recording apparatus com- 
prising recording means for recording a generated 20 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 

as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 25 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

30 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 35 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 40 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 45 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- so 
ond MPEG picture data, and 
the recording means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 55 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 



ond VBV buffer occupation value relevant 
information corresponding to the specified 
connection position in the second MPEG 
picture data based on the second address 
information, with the specified connection 
position specified as a boundary of the sec- 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section from a 
boundary of the first predetermined section 
located a predetermined time before the 
specified connection position in the first 
MPEG picture data as the starting position 
to the specified connection position in the 
first MPEG picture data as an end position; 
and 

re-encoding means for re-encoding the 
connection section decoded picture data 
as a picture data obtained by decoding the 
first MPEG picture data in the connection 
section, according to the MPEG encoding 
system, thereby to obtain the connection 
section re-encoded data, by executing the 
re-encoding whilecontrolling the amount of 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
thereby recording the connection section 
re-encoded data onto a recording medium. 

8. The MPEG picture data recording apparatus ac- 
cording to Claim 7, wherein the recording means 
records a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

9. An MPEG picture data recording apparatus com- 
prising recording means for recording a generated 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second M PEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 
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the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 5 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 10 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point ?5 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- 20 
ond MPEG picture data, and 
the recording means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 2s 
tion corresponding to an specified connec- 
tion position in the first MPEG picture data 
based on the first address information, and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 30 
ing to an end position of a connection sec- 
tion based on the second address informa- 
tion, with the specified connection position 
specified as a boundary of the first prede- 
termined section in at least the first MPEG 35 
picture data, wherein the connection sec- 
tion is a section from the specified connec- 
tion position in the second MPEG picture 
data as a starting position to a boundary of 
the second predetermined section located 40 
a predetermined time after the specified 
connection position in the second MPEG 
picture data as the end position; and 
re-encoding means for re-encoding the 
connection section decoded picture data 45 
as a picture data obtained by decoding the 
second MPEG picture data in the connec- 
tion section, according to the MPEG en- 
coding system, thereby to obtain the con- 
nection section re-encoded data, by exe- so 
cuting the re-encoding while controlling the 
amount of code such that a transition of the 
information value relating to the VBV buffer 
occupation value at the time of the re-en- 
coding starts from the information value re- 55 
lating to the VBV buffer occupation value 
obtained based on the detected first VBV 
buffer occupation value relevant informa- 



tion and ends with the information value re- 
lating to the VBV buffer occupation value 
obtained based on the detected second 
VBV buffer occupation value relevant infor- 
mation, 

thereby recording the connection section 
re-encoded data onto a recording medium. 

10. The MPEG picture data recording apparatus ac- 
cording to Claim 9, wherein the recording means 
records a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

An MPEG picture data recording apparatus com- 
prising recording means for recording a generated 
third connection section re-encoded data that has 
been encoded according to an MPEG encoding 
system as a data for reproducing two MPEG picture 
data of a first MPEG picture data and a second 
MPEG picture data as a picture data encoded ac- 
cording to the MPEG encoding system by connect- 
ing the first MPEG picture data to the second MPEG 
picture data at specified connection positions spec- 
ified in the respective MPEG picture data, wherein 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- 
ond MPEG picture data, and 
the recording means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a first connection section based on the first 
address information, and detecting the 
second VBV buffer occupation value rele- 
vant information corresponding to an end 
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position of a second connection section 
based on the second address information, 
wherein the first connection section is a 
section from a boundary of the first prede- 
termined section located a first predeter- 
mined time before the specified connection 
position in the first MPEG picture data as 
the starting position to the specified con- 
nection position in the first MPEG picture 
data as an end position, and the second 
connection section is a section from the 
specified connection position in the second 
MPEG picture data to a boundary of the 
second predetermined section located a 
second predetermined time after the spec- 
ified connection position in the second 
MPEG picture data as an end position; and 
re-encoding means for re-encoding a third 
connection section decoded picture data 
according to the MPEG encoding system 
thereby to obtain a third connection section 
re-encoded data, by executing the re-en- 
coding while controlling the amount of code 
such that a transition of the information val- 
ue relating to the VBV buffer occupation 
value at the time of the re-encoding starts 
from the information value relating to the 
VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
wherein the third connection section is a 
section obtained by combining the first 
connection section and the second con- 
nection section together, and the third con- 
nection section decoded picture data con- 
sists of a first connection section decoded 
picture data as a picture data obtained by 
decoding the first MPEG picture data in the 
first connection section, and a second con- 
nection section decoded picture data as a 
picture data obtained by decoding the sec- 
ond MPEG picture data in the second con- 
nection section, 

thereby recording the third connection sec- 
tion re-encoded data onto a recording me- 
dium. 

12. The MPEG picture data recording apparatus ac- 
cording to claim 11, wherein the recording means 
records a connection section MPEG multiplexed 
data that includes the third connection section re- 
encoded data as an element encoded data and that 
has been generated by being packet-multiplexed 
according to the MPEG encoding system. 



13. An MPEG picture data recording apparatus for re- 
cording an MPEG multiplexed data that includes an 
MPEG picture data as a picture data encoded ac- 
cording to an MPEG encoding system as an ele- 
ment encoded data and that has been generated 
by being packet-multiplexed according to the 
MPEG encoding system, the MPEG picture data re- 
cording apparatus comprising: 

VBV buffer information recording means for re- 
cording onto a recording medium, VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each predetermined section of 
the MPEG picture data, and address informa- 
tion that shows a position of the VBV buffer oc- 
cupation value relevant information in the 
• MPEG picture data. 

14. An MPEG picture data recording medium that is re- 
corded with 

two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a pic- 
ture data encoded according to an MPEG en- 
coding system, and 

a connection section re-encoded data encoded 
according to the MPEG encoding system as a 
data for reproducing the first MPEG picture da- 
ta and the second MPEG picture data by con- 
necting the first MPEG picture data to the sec- 
ond MPEG picture data at specified connection 
positions specified in the first and second 
MPEG picture data respectively, wherein 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG 
picture data in a connection section, according 
to the MPEG encoding system, wherein the 
connection section is a section from a position 
located a predetermined time before the spec- 
ified connection position in the first MPEG pic- 
ture data as a starting position to the specified 
connection position in the first MPEG picture 
data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the starting position of the 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
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value at the time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position. 

15. An MPEG picture data recording medium that is re- 5 
corded with 

two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a pic- 
ture data encoded according to an MPEG en- io 
coding system, and 

a connection section re-encoded data encoded 
according to the MPEG encoding system as a 
data for reproducing the first M PEG picture da- 
ta and the second MPEG picture data by con- 15 
necting the first MPEG picture data to the sec- 
ond MPEG picture data at specified connection 
positions specified in the first and second 
MPEG picture data respectively, wherein 
the connection section re-encoded data is a re- 20 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the second 
MPEG picture data in a connection section, ac- 
cording to the MPEG encoding system, where- 25 
in the connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 
position located a predetermined time after the 
specified connection position in the second 30 
MPEG picture data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of there-encoding 35 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 40 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

45 

16. An MPEG picture data recording medium that is re- 
corded with 

two MPEG picture data of a first MPEG picture 
data and a second MPEG picture data as a pic- so 
ture data encoded according to an MPEG en- 
coding system, and 

a third connection section re-encoded data en- 
coded according to the MPEG encoding sys- 
tem as a data for reproducing the first MPEG 55 
picture data and the second MPEG picture data 
by connecting the first M P EG picture data to the 
second MPEG picture data at specified con- 



nection positions specified in the first and sec- 
ond MPEG picture data respectively, wherein 
the third connection section re-encoded data is 
an encoded data obtained by re-encoding a 
third connection section decoded picture data 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in a first con- 
nection section, and a second connection sec- 
tion decoded picture data as a picture data ob- 
tained by decoding the second MPEG picture 
data in the second connection section, wherein 
the first connection section is a section from a 
position located a first predetermined time be- 
fore the specified connection position in the first 
MPEG picture data as a starting position to the 
specified connection position in the first MPEG 
picture data as an end position, the secondcon- 
nection section is a section from the specified 
connection position in the second MPEG pic- 
ture data to a position located a second prede- 
termined time afterthe specified connection po- 
sition in the second MPEG picture data as an 
end position, and the third connection section 
is a section consisting of the first connection 
section and the second connection section; and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

17. An MPEG picture data recording medium recorded 
with 

a first MPEG multiplexed data that includes a 
first MPEG picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 
generated by being packet-multiplexed accord- 
ing to the MPEG encoding system, 
a second MPEG multiplexed data that includes 
a second MPEG picture data as a picture data 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-multiplexed 
according to the MPEG encoding system, and 
a connection section MPEG multiplexed data 
that includes a connection section re-encoded 
data as an element encoded data and that has 
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been generated by being packet-multiplexed 
according to the MPEG encoding system, 
wherein the connection section re-encoded da- 
ta is a data encoded according to the MPEG 
encoding system, for reproducing the first s 
MPEG picture data and the second MPEG pic- 
ture data by connecting the first MPEG picture 
data to the second MPEG picture data at spec- 
ified connection positions specified in the re- 
spective MPEG picture data, wherein 10 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the first MPEG 
picture data in a connection section, according 15 
to the MPEG encoding system, wherein the 
connection section is a section from a position 
located a predetermined time before the spec- 
ified connection position in the first MPEG pic- 
ture data as a starting position to the specified so 
connection position in the first MPEG picture 
data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 25 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding-the first MPEG picture data at a position 
corresponding to the starting position of the 30 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value atthe time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position. 35 

18. An MPEG picture data recording medium recorded 
with 

a first MPEG multiplexed data that includes a 40 
first MPEG picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 
generated by being packet-multiplexed accord- 
ing to the MPEG encoding system, 45 
a second MPEG multiplexed data that includes 
a second MPEG picture data as a picture data 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-multiplexed so 
according to the MPEG encoding system, and 
a connection section MPEG multiplexed data 
that includes a connection section re-encoded 
data as an element encoded data and that has 
been generated by being packet-multiplexed 55 
according to the MPEG encoding system, 
wherein the connection section re-encoded da- 
ta is a data encoded according to the MPEG 



encoding system, for reproducing the first 
MPEG picture data and the second MPEG pic- 
ture data by connecting the first MPEG picture 
data to the second MPEG picture data at spec- 
ified connection positions specified in the re- 
spective MPEG picture data, wherein 
the connection section re-encoded data is a re- 
encoded data generated by re-encoding a con- 
nection section decoded picture data as a pic- 
ture data obtained by decoding the second 
MPEG picture data in a connection section, ac- 
cording to the MPEG encoding system, where- 
in the connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 
position located a predetermined time after the 
specified connection position in the second 
MPEG picture data as an end position, and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

19. An MPEG picture data recording medium recorded 
with 

a first MPEG multiplexed data that includes a 
first MPEG picture data as a picture data en- 
coded according to an MPEG encoding system 
as an element encoded data and that has been 
generated by being packet-multiplexed accord- 
ing to the MPEG encoding system, 
a second MPEG multiplexed data that includes 
a second MPEG picture data as a picture data 
encoded according to an MPEG encoding sys- 
tem as an element encoded data and that has 
been generated by being packet-multiplexed 
according to the MPEG encoding system, and 
a third connection section MPEG multiplexed 
data that includes a third connection section re- 
encoded data as an element encoded data and 
that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding sys- 
tem, wherein the connection section re-encod- 
ed data is a data encoded according to the 
MPEG encoding system, for reproducing the 
first MPEG picture data and the second MPEG 
picture data by connecting the first MPEG pic- 
ture data to the second MPEG picture data at 
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specified connection positions specified in the 
respective MPEG picture data, wherein 
the third connection section re-encoded data is 
an encoded data obtained by re-encoding a 
third connection section decoded picture data s 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in a first con- 
nection section, and a second connection sec- 
tion decoded picture data as a picture data ob- 10 
tained by decoding the second MPEG picture 
data in the second connection section, wherein 
the first connection section is a section from a 
position located a first predetermined time be- 
fore thespecifiedconnection position in the first 15 
MPEG picture data as a starting position to the 
specified connection position in the first MPEG 
picture data as an end position, the second con- 
nection section is a section from the specified 
connection position in the second MPEG pic- 20 
ture data to a position located a second prede- 
termined time afterthe specified connection po- 
sition in the second MPEG picture data as an 
end position, and the third connection section 
is a section consisting of the first connection 25 
section and the second connection section ; and 
the re-encoding is executed while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 30 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition and ends with the information value relat- 35 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 
ta at a position corresponding to the end posi- 
tion of the connection section. 

40 

20. An MPEG picture data generating apparatus com- 
prising generating means for generating a connec- 
tion section re-encoded data that has been encod- 
ed according to an MPEG encoding system as a 
data for reproducing two MPEG picture data of a 45 
first MPEG picture data and a second MPEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the so 
respective MPEG picture data, wherein 

the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 55 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each first predetermined sec- 



tion of the first MPEG picture data, and first ad- 
dress information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data has second 
VBV buffer occupation value relevant informa- 
tion that shows an information value relating to 
a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each second predeter- 
mined section of the second MPEG picture da- 
ta, and second address information that shows 
a position of the second VBV buffer occupation 
value relevant information in the second MPEG 
picture data, and 
the generating means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 
ond VBV buffer occupation value relevant 
information corresponding to the specified, 
connection position in the second MPEG 
picture data based on the second address 
information, with the specified connection 
position specified as a boundary of the sec- 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section from a 
boundary of the first predetermined section 
located a predetermined time before the 
specified connection position in the first 
MPEG picture data as the starting position 
to the specified connection position in the 
first MPEG picture data as an end position; 
and 

re-encoding means for re-encoding the 
connection section decoded picture data 
as a picture data obtained by decoding the 
first MPEG picture data in the connection 
section, according to the MPEG encoding 
system, thereby to obtain the connection 
section re-encoded data, by executing the 
re-encoding whilecontrolling the amount of 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information. 



71 



EP 1 193 983 A2 



72 



21. The MPEG picture data generating apparatus ac- 
cording to Claim 20, wherein the generating means 
generates a connection section MPEG multiplexed 
data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

22. An MPEG picture data generating apparatus com- 
prising generating means for generating a connec- 
tion section re-encoded data that has been encod- 
ed according to an MPEG encoding system as a 
data for reproducing two MPEG picture data of a 
first MPEG picture data and a second MPEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 
buffer occupation value at an MPEG encoding 
starting point in time or an end point in time of 
a last picture in each first predetermined sec- 
tion of the first MPEG picture data, and first ad- 
dress information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data has second 
VBV buffer occupation value relevant informa- 
tion that shows an information value relating to 
a VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each second predeter- 
mined section of the second MPEG picture da- 
ta, and second address information that shows 
a position of the second VBV buffer occupation 
value relevant information in the second MPEG 
picture data, and 
the generating means comprises: 

detecting means for detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to an specified connec- 
tion position in the first MPEG picture data 
based on the first address information, and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 
ing to an end position of a connection sec- 
tion based on the second address informa- 
tion, with the specified connection position 
specified as a boundary of the first prede- 
termined section in at least the first MPEG 
picture data, wherein the connection sec- 
tion is a section from the specified connec- 
tion position in the second MPEG picture 



data as a starting position to a boundary of 
the second predetermined section located 
a predetermined time after the specified 
connection position in the second MPEG 

5 picture data as the end position; and 

re-encoding means for re-encoding the 
connection section decoded picture data 
as a picture data obtained by decoding the 
second MPEG picture data in the connec- 

10 tion section, according to the MPEG en- 

coding system, thereby to obtain the con- 
nection section re-encoded data, by exe- 
cuting the re-encoding while controlling the 
amount of code such that a transition of the 

'5 information value relating to the VBV buffer 

occupation value at the time of the re-en- 
coding starts from the information value re- 
lating to the VBV buffer occupation value 
obtained based on the detected first VBV 

20 buffer occupation value relevant informa- 

tion and ends with the information value re- 
lating to the VBV buffer occupation value 
obtained based on the detected second 
VBV buffer occupation value relevant infor- 

25 mation. 

23. The MPEG picture data generating apparatus ac- 
cording to Claim 22, wherein the generating means 
generates a connection section MPEG multiplexed 
30 data that includes the connection section re-encod- 
ed data as an element encoded data and that has 
been generated by being packet-multiplexed ac- 
cording to the MPEG encoding system. 

35 24. An MPEG picture data generating apparatus com- 
prising generating means for generating a third con- 
nection section re-encoded data that has been en- 
coded according to an MPEG encoding system as 
a data for reproducing two MPEG picture data of a 

40 first M PEG picture data and a second MPEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 

45 respective MPEG picture data, wherein 

the first MPEG picture data has first VBV buffer 
occupation value relevant information that 
shows an information value relating to a VBV 

so buffer occupation -value at an MPEG encoding 

starting point in time or an end point in time of 
a last picture in each first predetermined sec- 
tion of the first MPEG picture data, and first ad- 
dress information that shows a position of the 

55 first VBV buffer occupation value relevant infor- 

mation in the first MPEG picture data, 
the second MPEG picture data has second 
VBV buffer occupation value relevant informa- 
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tion that shows an information value relating to picture data as a picture data obtained by 
a VBV buffer occupation value at an MPEG en- decoding the first M PEG picture data in the 
coding starting point in time or an end point in first connection section, and a second con- 
time of a last picture in each second predeter- nection section decoded picture data as a 
mined section of the second MPEG picture da- s picture data obtained by decoding the sec- 
ta, and second address information that shows ond MPEG picture data in the second con- 
a position of the second VBV buffer occupation nection section, 
value relevant information in the second MPEG 

picture data, and 25. The MPEG picture data generating apparatus ac- 

the generating means comprises: w cording to Claim 24, wherein the generating means 

generates a third connection section MPEG multi- 
detecting means for detecting the first VBV plexed data that includes the third connection sec- 
buffer occupation value relevant informa- tion re-encoded data as an element encoded data 
tion corresponding to a starting position of and that has been generated by being packet-mul- 
a first connection section based on the first 15 tiplexed according to the MPEG encoding system, 
address information, and detecting the 

second VBV buffer occupation value rele- 26. An MPEG picture data recording method compris- 

vant information corresponding to an end ing the steps of: 
position of a second connection section 

based on the second address information, 20 recording onto a recording medium, VBV buffer 

wherein the first connection section is a occupation value relevant information that 

section from a boundary of the first prede- shows an information value relating to a VBV 

termined section located a first predeter- buffer occupation value at an MPEG encoding 

mined time before the specified connection starting point in time or an end point in time of 

position in the first MPEG picture data as 25 a last picture in each predetermined section of 

the starting position to the specified con- an MPEG picture data that is a picture data en- 

nection position in the first MPEG picture coded according to an MPEG encoding sys- 

data as an end position, and the second tern, and address information that shows a po- 

connection section is a section from the sition of the VBV buffer occupation value rele- 

specifiedconnection position in the second 30 V ant information in the MPEG picture data. 
MPEG picture data to a boundary of the 

second predetermined section located a 27. The MPEG picture data recording method accord- 
second predetermined time after the spec- ing to Claim 26, wherein the MPEG picture data is 
ified connection position in the second obtained from an MPEG multiplexed data that has 
MPEG picture data as an end position; and 35 been generated by being packet-multiplexed ac- 
re-encoding means for re-encoding a third cording to the MPEG encoding system, 
connection section decoded picture data 

according to the MPEG encoding system 28. An MPEG picture data recording method compris- 
thereby to obtain a third connection section ing a recording step of recording a generated con- 
re-encoded data, by executing the re-en- 40 nection section re-encoded data that has been en- 
coding while controlling the amount of code coded according to an MPEG encoding system as 
such that a transition of the information val- a data for reproducing two MPEG picture data of a 
ue relating to the VBV buffer occupation first MPEG picture data and a second MPEG picture 
value at the time of the re-encoding starts data as a picture data encoded according to the 
from the information value relating to the 45 MPEG encoding system by connecting the first 
VBV buffer occupation value obtained MPEGpicturedatatothesecondMPEGpictureda- 
based on the detected first VBV buffer oc- ta at specified connection positions specified in the 
cupation value relevant information and respective MPEG picture data, wherein 
ends with the information value relating to 

the VBV buffer occupation value obtained so the first MPEG picture data VBV has first VBV 
based on the detected second VBV buffer buffer occupation value relevant information 
occupation value relevant information, that shows an information value relating to a 
wherein the third connection section is a VBV buffer occupation value at an MPEG en- 
section obtained by combining the first coding starting point in time or an end point in 
connection section and the second con- ss time of a last picture in each first predetermined 
nection section together, and the third con- section of the first MPEG picture data, and first 
nection section decoded picture data con- address information that shows a position of the 
sists of a first connection section decoded first VBV buffer occupation value relevant infor- 
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mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 5 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- n> 
cupation value relevant information in the sec- 
ond MPEG picture data, and 
the recording step comprises: 

a detecting step of detecting the first VBV 15 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 
a connection section based on the first ad- 
dress information, and detecting the sec- 
. ond VBV buffer occupation value relevant 20 
information corresponding to the specified 
connection position in the second MPEG 
picture data based on the second address 
information, with the specified connection 
position specified as a boundary of the sec- 25 
ond predetermined section in at least the 
second MPEG picture data, wherein the 
connection section is a section from a 
boundary of the first predetermined section 
located a predetermined time before the 30 
specified connection position in the first 
MPEG picture data as the starting position 
to the specified connection position in the 
first M PEG picture data as an end position; 
and 35 
a re-encoding step of re-encoding the con- 
nection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection sec- 
tion, according to the MPEG encoding sys- *o 
tern, thereby to obtain the connection sec- 
tion re-encoded data, by executing the re- 
encoding while controlling the amount of 
code such that a transition of the informa- 
tion value relating to the VBV buffer occu- 45 
pation value at the time of the re-encoding 
starts from the information value relating to 
the VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and so 
ends with the information value relating to 
the VBV buffer occupation value obtained 
based on the detected second VBV buffer 
occupation value relevant information, 
thereby recording the connection section 55 
re-encoded data onto a recording medium. 

The MPEG picture data recording method accord- 



ing to Claim 28, wherein the recording step records 
a connection section MPEG multiplexed data that 
includes the connection section re-encoded data as 
an element encoded data and that has been gen- 
erated by being packet-multiplexed accordingto the 
MPEG encoding system. 

30. An MPEG picture data recording method compris- 
ing a recording step of recording a generated con- 
nection section re-encoded data that has been en- 
coded according to an MPEG encoding system as 
a data for reproducing two MPEG picture data of a 
first MPEG picture data and a second MPEG picture 
data as a picture data encoded according to the 
MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address information that shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 
mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 
termined section of the second MPEG picture 
data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- 
ond MPEG picture data, and 
the recording step comprises: 

a detecting step of detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to an specified connec- 
tion position in the first MPEG picture data 
based on the first address information, and 
detecting the second VBV buffer occupa- 
tion value relevant information correspond- 
ing to an end position of a connection sec- 
tion based on the second address informa- 
tion, with the specified connection position 
specified as a boundary of the first prede- 
termined section in at least the first MPEG 
picture data, 

wherein the connection section is a section 
from the specified connection position in the 
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second MPEG picture data as a starting posi- 
tion to a boundary of the second predetermined 
section located a predetermined time after the 
specified connection position in the second 
MPEG picture data as the end position; and 
a re-encoding step of re-encoding the connec- 
tion section decoded picture data as a picture 
data obtained by decoding the second MPEG 
picture data in the connection section, accord- 
ing to the MPEG encoding system, thereby to 
obtain the connection section re-encoded data, 
by executing the re-encoding while controlling 
the amount of code such that a transition of the 
information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value obtained based 
on the detected first VBV buffer occupation val- 
ue relevant information and ends with the infor- 
mation value relating to the VBV buffer occupa- 
tion value obtained based on the detected sec- 
ond VBV buffer occupation value relevant infor- 
mation, 

thereby recording the connection section re-en- 
coded data onto a recording medium. 

31. The MPEG picture data recording method accord- 
ing to Claim 30, wherein the recording step records 
a connection section MPEG multiplexed data that 
includes the connection section re-encoded data as 
an element encoded data and that has been gen- 
erated by being packet-multiplexed according to the 
MPEG encoding system. 

32. An MPEG picture data recording method compris- 
ing a recording step of recording a generated third 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

the first MPEG picture data VBV has first VBV 
buffer occupation value relevant information 
that shows an information value relating to a 
VBV buffer occupation value at an MPEG en- 
coding starting point in time or an end point in 
time of a last picture in each first predetermined 
section of the first MPEG picture data, and first 
address informationthat shows a position of the 
first VBV buffer occupation value relevant infor- 
mation in the first MPEG picture data, 
the second MPEG picture data VBV has sec- 
ond VBV buffer occupation value relevant infor- 



mation that shows an information value relating 
to a VBV buffer occupation value at an MPEG 
encoding starting point in time or an end point 
in time of a last picture in each second prede- 

5 termined section of the second MPEG picture 

data, and second address information that 
shows a position of the second VBV buffer oc- 
cupation value relevant information in the sec- 
ond MPEG picture data, and 

10 the recording step comprises: 

a detecting step of detecting the first VBV 
buffer occupation value relevant informa- 
tion corresponding to a starting position of 

15 a first connection section based on the first 

address information, and detecting the 
second VBV buffer occupation value rele- 
vant information corresponding to an end 
position of a second connection section 

20 based on the second address information, 

wherein the first connection section is a 
section from a boundary of the first prede- 
termined section located a first predeter- 
mined time before the specified connection 

25 position in the first MPEG picture data as 

the starting position to the specified con- 
nection position in the first MPEG picture 
data as an end position, and the second 
connection section is a section from the 

30 specified connection position in the second 

MPEG picture data to a boundary of the 
second predetermined section located a 
second predetermined time after the spec- 
ified connection position in the second 

3 5 MPEG picture data as an end position; and 

a re-encoding step of re-encoding a third 
connection section decoded picture data 
according to the MPEG encoding system 
thereby to obtain a third connection section 

40 re-encoded data, by executing the re-en- 

coding while controlling the amount of code 
such that a transition of the information val- 
ue relating to the VBV buffer occupation 
value at the time of the re-encoding starts 

45 from the information value relating to the 

VBV buffer occupation value obtained 
based on the detected first VBV buffer oc- 
cupation value relevant information and 
ends with the information value relating to 

50 the VBV buffer occupation value obtained 

based on the detected second VBV buffer 
occupation value relevant information, 
wherein the third connection section is a 
section obtained by combining the first 

55 connection section and the second con- 

nection section together, and the third con- 
nection section decoded picture data con- 
sists of a first connection section decoded 
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picture data as a picture data obtained by 
decoding the first MPEG picture data in the 
first connection section, and a second con- 
nection section decoded picture data as a 
picture data obtained by decoding the sec- 
ond MPEG picture data in the second con- 
nection section, 

thereby recording the third connection sec- 
tion re-encoded data onto a recording me- 
dium. 

33. The MPEG picture data recording method accord- 
ing to claim 32, wherein the recording step records 
a connection section MPEG multiplexed data that 
includes the third connection section re-encoded 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system. 

34. An MPEG picture data recording method compris- 
ing a recording step of recording a generated third 
connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
M PEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, wherein 

a first connection section is a section from a 
boundary of the first predetermined section lo- 
cated a first predetermined time before the 
specified connection position in the first MPEG 
picture data as the starting position to the spec- 
ified connection position in the first MPEG pic- 
ture data as an end position; a second connec- 
tion section is a section from the specified con- 
nection position in the second MPEG picture 
data to a boundary of the second predeter- 
mined section located a second predetermined 
time after the specified connection position in 
the second MPEG picture data as an end posi- 
tion; and a third connection section is a section 
obtained by connecting the first connection 
section and the second connection section, 
the recording step re-encodes a third connec- 
tion section decoded picture data according to 
the MPEG encoding system thereby to obtain 
athird connection section re-encoded dataand 
record the third connection section re-encoded 
data onto a recording medium, wherein the 
third connection section decoded picture data 
consists of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 



section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, and 
the re-encoding is executed while controlling 

s the amount of code such that a transition of the 

information value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 

10 coding the first MPEG picture data at a position 

corresponding to the specified connection po- 
sition and ends with the information value relat- 
ing to the VBV buffer occupation value at the 
time of encoding the second MPEG picture da- 

'5 ta at a position corresponding to the end posi- 

tion of the connection section. 

35. An MPEG picture data reproducing apparatus for 
reproducing MPEG picture data as a picture data 
20 encoded according to the MPEG encoding system, 
the MPEG picture data reproducing apparatus com- 
prising; 

connectively reproducing means for obtaining 
25 a connection section re-encoded data that has 

been encoded according to an MPEG encoding 
system as a data for reproducing two MPEG 
picture data of a first MPEG picture data and a 
second MPEG picture data by connecting the 
30 first MPEG picture data to the second MPEG 

picture data at specified connection positions 
specified in the respective MPEG picture data, 
and then connectively reproducing the first 
MPEG picture data and the second MPEG pic- 
55 ture data, wherein. 

the connection section re-encoded data is re- 
encoded data generated by re-encoding the 
connection section decoded picture data as a 
picture data obtained by decoding the first 
40 MPEG picture data in the connection section, 

according to the MPEG encoding system, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
45 cupation value at the time of the re-encoding 

starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to a starting position of the con- 
so nection section and ends with the information 
value relating to the VBV buffer occupation val- 
ue at the time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position in the second 
55 MPEG picture data, wherein the connection 
section is a section from a position located a 
predetermined time before the specified con- 
nection position in the first MPEG picture data 
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as the starting position to the specified connec- 
tion position in the first MPEG picture data as 
an end position, and 

the connectively reproducing means reproduc- 
es the first MPEG picture data to the starting 
position of the connection section, and then re- 
produces the connection section re-encoded 
data from the starting position of the connection 
section to the end position thereof, and then re- 
produces the second MPEG picture data from 
the specified connection position in the second 
MPEG picture. 

36. The MPEG picture data reproducing apparatus ac- 
cording to Claim 35, wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, 
and the connection section re-encoded data is pic- 
ture data obtained from a connection section M PEG 
multiplexed data that includes the connection sec- 
tion re-encoded data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system. 

37. An MPEG picture data reproducing apparatus for 
reproducing MPEG picture data as a picture data 
encoded according to the MPEG encoding system, 
the MPEG picture data reproducing apparatus com- 
prising: 

connectively reproducing means for obtaining 
a connection section re-encoded data that has 
been encoded according to an MPEG encoding 
system as a data for reproducing two MPEG 
picture data of a first MPEG picture data and a 
second MPEG picture data by connecting the 
first MPEG picture data to the second MPEG 
picture data at specified connection positions 
specified in the respective MPEG picture data, 
and then connectively reproducing the first 
MPEG picture data and the second MPEG pic- 
ture data, wherein 

the connection section re-encoded data is re- 
encoded data generated by re-encoding the 
connection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection section, 
according to the MPEG encoding system, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 



formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 
sition in the first MPEG picture data and ends 
with the information value relating to the VBV 
buffer occupation value at the time of encoding 
the second MPEG picture data at a position cor- 
responding to an end position of the connection 
section, wherein the connection section is a 
section from the specified connection position 
in the second MPEG picture data as a starting 
position to a position located a predetermined 
time after the specified connection position in 
the second MPEG picture data as the end po- 
sition, and 

the connectively reproducing means reproduc- 
es the first MPEG picture data to the specified 
connection position in the first MPEG picture, 
and then reproduces the connection section re- 
encoded data from the starting position of the 
connection section to the ending position there- 
of, and then reproduces the second MPEG pic- 
ture data from the end position of the connec- 
tion section. 

38. The MPEG picture data reproducing apparatus ac- 
cording to Claim 36, wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet -mul- 
tiplexed according to the MPEG encoding system, 
and the connection section re-encoded data is pic- 
ture data obtained from a connection section MPEG 
multiplexed data that includes the connection sec- 
tion re-encoded data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system. 

39. An MPEG picture data reproducing apparatus for 
reproducing MPEG picture data as a picture data 
encoded according to the MPEG encoding system, 
the MPEG picture data reproducing apparatus com- 
prising: 

connectively reproducing means for obtaining 
a third connection section re-encoded data that 
has been encoded according to an MPEG en- 
coding system as a data for reproducing two 
MPEG picture data of a first MPEG picture data 
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and a second MPEG picture data by connecting 
the first MPEG picture data to the second 
MPEG picture data at specified connection po- 
sitions specified in the respective MPEG pic- 
ture data, and then connectively reproducing s 
the first MPEG picture data and the second 
MPEG picture data, wherein 
the connection section re-encoded data is re- 
encoded data generated by re-encoding, ac- 
cording to the MPEG encoding system, the io 
third connection section decoded picture data 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 15 
section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 20 41 . 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 25 
corresponding to a starting position of the first 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value at the time of encoding the second M PEG 
picture data at a position corresponding to an 30 
end position of the second connection position, 
wherein the first connection section is a section 
from a position located a first predetermined 
time before the specified connection position in 
the first MPEG picture data as the starting po- 35 
sition to the specified connection position in the 
first MPEG picture data as an end position, the 
second connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a 40 
position located a second predetermined time 
after the specified connection position in the 
second MPEG picture data as the end position, 
and the third connection section is asection ob- 
tained by combining the first connection section 45 
and the second connection section together, 
and 

the connectively reproducing means reproduc- 
es the first MPEG picture data to the starting 
position of the first connection section, and then so 
reproduces the third connection section re-en- 
coded data from the starting position of the third 
connection section to the end position thereof, 
and then reproduces the second MPEG picture 
data from the end position of the second con- ss 
nection section. 

40. The MPEG picture data reproducing apparatus ac- 



cording to Claim 39, wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, 
and the third connection section re-encoded data is 
picture data obtained from a connection section 
MPEG multiplexed data that includes the third con- 
nection section re-encoded data as an element en- 
coded data and that has been generated by being 
packet-multiplexed according to the MPEG encod- 
ing system. 

An MPEG picture data reproducing method com- 
prising a connectively reproducing step of obtaining 
aconnection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, and then connec- 
tively reproducing the first MPEG picture data and 
the second MPEG picture data, wherein 

the connection section re-encoded data is re- 
encoded data generated by re-encoding the 
connection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection section, 
according to the MPEG encoding system, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to a starting position of the con- 
nection section and ends with the information 
value relating to the VBV buffer occupation val- 
ue at the time of encoding the second MPEG 
picture data at a position corresponding to the 
specified connection position in the second 
MPEG picture data, wherein the connection 
section is a section from a position located a 
predetermined time before the specified con- 
nection position in the first MPEG picture data 
as the starting position to the specified connec- 
tion position in the first MPEG picture data as 
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the connectively reproducing step reproduces 
the first MPEG picture data to the starting po- 
sition of the connection section, andthen repro- 
duces the connection section re-encoded data 
from the starting position of the connection sec- 
tion to the end position thereof, and then repro- 
duces the second MPEG picture data from the 
specified connection position in the second 
MPEG picture. 

42. The MPEG picture data reproducing method ac- 
cording to Claim 41 , wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, 
and the connection section re-encoded data is pic- 
ture data obtained from a connection section M PEG 
multiplexed data that includes the connection sec- 
tion re-encoded data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system. 

43. An MPEG picture data reproducing method com- 
prising a connectively reproducing step of obtaining 
a connection section re-encoded data that has been 
encoded according to an MPEG encoding system 
as a data for reproducing two MPEG picture data of 
a first MPEG picture data and a second MPEG pic- 
ture data as a picture data encoded according to 
the MPEG encoding system by connecting the first 
MPEG picture data to the second MPEG picture da- 
ta at specified connection positions specified in the 
respective MPEG picture data, and then connec- 
tively reproducing the first MPEG picture data and 
the second MPEG picture data, wherein 

the connection section re-encoded data is re- 
encoded data generated by re-encoding the 
connection section decoded picture data as a 
picture data obtained by decoding the first 
MPEG picture data in the connection section, 
according to the MPEG encoding system, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position 
corresponding to the specified connection po- 



sition in the first MPEG picture data and ends 
with the information value relating to the VBV 
buffer occupation value at the time of encoding 
the second MPEG picture data at a position cor- 
responding to an end position of the connection 
section, wherein the connection section is a 
section from the specified connection position 
in the second MPEG picture data as a starting 
position to a position located a predetermined 
time after the specified connection position in 
the second MPEG picture data as the end po- 
sition, and 

the connectively reproducing step reproduces 
the first MPEG picture data to the specified con- 
nection position in the first MPEG picture, and 
then reproduces the connection section re-en- 
coded data from the starting position of the con- 
nection section to the ending position thereof, 
andthen reproduces the second MPEG picture 
data from the end position of the connection 
section. 

44. The MPEG picture data reproducing method ac- 
cording to Claim 43, wherein the first MPEG picture 
data is picture data obtained from a first MPEG mul- 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system, 
and the connection section re-encoded data is pic- 
ture data obtained from a connection section MPEG 
multiplexed data that includes the connection sec- 
tion re-encoded data as an element encoded data 
and that has been generated by being packet-mul- 
tiplexed according to the MPEG encoding system. 

45. An MPEG picture data reproducing method com- 
prising aconnectively reproducing step of obtaining 
a third connection section re-encoded data that has 
been encoded according to an MPEG encoding 
system as a data for reproducing two MPEG picture 
data of a first MPEG picture data and a second 
MPEG picture data as a picture data encoded ac- 
cording to the MPEG encoding system by connect- 
ing the first M PEG picture data to the second MPEG 
picture data at specified connection positions spec- 
ified in the respective MPEG picture data, and then 
connectively reproducing the first MPEG picture da- 
ta and the second MPEG picture data, wherein 

the connection section re-encoded data is re- 
encoded data generated by re-encoding, ac- 
cording to the MPEG encoding system, the 
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third connection section decoded picture data 
consisting of a first connection section decoded 
picture data as a picture data obtained by de- 
coding the first MPEG picture data in the first 
connection section, and a second connection 5 
section decoded picture data as a picture data 
obtained by decoding the second MPEG pic- 
ture data in the second connection section, by 
executing the re-encoding while controlling the 
amount of code such that a transition of the in- io 
formation value relating to the VBV buffer oc- 
cupation value at the time of the re-encoding 
starts from the information value relating to the 
VBV buffer occupation value at the time of en- 
coding the first MPEG picture data at a position '5 
corresponding to a starting position of the first 
connection section and ends with the informa- 
tion value relating to the VBV buffer occupation 
value at the time of encoding the second MPEG 
picture data at a position corresponding to an 20 
end position of the second connection position, 
wherein the first connection section is a section 
from a position located a first predetermined 
time before the specified connection position in 
the first MPEG picture data as the starting po- 25 
sition to the specified connection position in the 
first MPEG picture data as an end position, the 
second connection section is a section from the 
specified connection position in the second 
MPEG picture data as a starting position to a so 
position located a second predetermined time 
after the specified connection position in the 
second MPEG picture data as the end position, 
and the third connection section is a section ob- 
tained by combining the first connection section 35 
and the second connection section together, 
and 

the connectively reproducing step reproduces 
the first MPEG picture data to the starting po- 
sition of the first connection section, and then 40 
reproduces the third connection section re-en- 
coded data from the starting position of the third 
connection section to the end position thereof, 
and then reproduces the second MPEG picture 
data from the end position of the second con- 45 
nection section. 



tiplexed according to the MPEG encoding system, 
and the third connection section re-encoded data is 
picture data obtained from a connection section 
MPEG multiplexed data that includes the third con- 
nection section re-encoded data as an element en- 
coded data and that has been generated by being 
packet-multiplexed according to the MPEG encod- 
ing system. 



46. The MPEG picture data reproducing method ac- 
cording to Claim 45, wherein the first MPEG picture 
data is picture data obtained from a first M PEG mul- so 
tiplexed data that includes the first MPEG picture 
data as an element encoded data and that has been 
generated by being packet-multiplexed according 
to the MPEG encoding system, the second MPEG 
picture data is picture data obtained from a second ss 
MPEG multiplexed data that includes the second 
MPEG picture data as an element encoded data 
and that has been generated by being packet-mul- 
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